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msim2cohyyi^x^coy-hizmm^tifc:Kmim^ 

mi3^1}5XX/^2(^hyy'JX:^<7)lii:}j^tmMmi 

mmt^^mt<^m. ttzumi^ 1 a m%2<^ h 9 

^^nuT^sro, WA^-h%mmm,\z)f,m%m) 

mm2\mim\%m(r>w%zii\^x. 
mmMm^'i^^m.-mmmm'mwzx-h 

WfW^"^ \ii}^ifW,2<r>YyyVx^}Ln 

-m^mm. 3<r>Yyyvx^t. 

lcom3cr>hyy'JX^cOtii:nMtwiMmiiiiX/m2 
(D h yyi^xifff)iiii]mz1^f^^iLi:z^m^t . 

imms] m^mitfzmmm2mmm,BMz}5^^ 
X. mmii5^t/m2(rihyy'jx-!'iipmx'htz 

[11*314] m-^m3mmcr>%mizi5\,^x . mmmicD 

Yyyjxscnx-nmt. mtmMm^^^mizwk 

[ii«^6] f««fl[3leigiof|HBt^3v^t:. mm3<r> 
Yyyvx^<r>f-v\i. wmLwm'^^mzwk 

mmn i m:^\^fz\mm2ws><r)m^z^\^ 

X. mi^\mxfW.2<nVyy'jx9\iiim:hhz. 

[if««8] Wiimi%m,<r)WfAzii\^x. mm.\<r) 
yyy\;x9(r>x-)mi.. mwimm^mk^Wiz^ 

\.m^m\mm.i%^mnw%zi5\^x . mmm2cr, 
h yyi^x^<nx-)]m±. m%mmA%^'m^mz^^i 

mm.\^\m^m%m<nwfAzii\vt:. mm^ 
<nYyyvx9<r)y-v\,t^ mmwsm^'i^^mz 



[»*«i 1 ] x-)mz-m,mx-h'^t\.h. 

1 iJ J: t/H 3 <0 h 7 y v'J^ iJ' i: . 
Xt^mz'&mmX-h . mlBS 1 J: 3 O h 
7 y^-'X:? i: |SI-^«Mcom2 is J:t^^4 b 7 y vX 

friam 3 J;tA'^4 O h yyi^X:$'<DiiiMzim^ 

lifian itiXr/mi:^4<7)hyy'Jx^(oy- hizmm 

ms^ 2i5xx/m3ff)h^y'jx h izmm^ti 

fcmiii^^^mb , 

-msimiiiXUm2<7:>hyyi^xi^cDlii1it^bmmWi 

m^i^^mm^zmm^iirzm i (TitaiimsMm^ 
flfriam 3 i3 j:t/"ig4 co h 7 >'>'';^ 9coiiif)m b Bins#R 

b ^mibi-^^i^mm. 

mie^ic7)tii:^«Effi«[i]iK{i, 

miim:imm^kmizx:hmmm^tu-z. mmi 

mm AO) VyyVx^b IPI-^f^OH 5cr)Vyy-J 

X^b. 

.liOlS 5 o h 7 y i^'x ^c7)iiJ:»]Si: HulEIg 1 J:t/f|| 2 
<^ h 7 y >''x;j'coai:>jS{cs^$ii/ilg 1 <r>^m-WLb 

1 7?;SIB4 <^ h 9 y i^'X i: |iI-»1^<^SI 6 h 9 >- 

cico^e CO h 7 yi^x ^'coai:'3ffi t friam 3 J;i>'m4 

<7) h yy=jx^0\^-}]mzmm^i\.tcm 2 <7^^m-mb 
t^tsz b -^mbttmmw.^ 

tcfcir^r. mimihm^A<r>hyy'jx9\ipm.x'h 

i,:ibmmb'^h^miimw., 

im^i 4 ] mm. 1 3%m(r>^mzio\^x. miem 

2<^Vyyi^x9<r)XMimiMM.m^^^^mzm 

mfix\^h:ibmw.b^h^mwm.. 
mimi 5] w^i 3tm<r)^mizii\^x. miem 

i^^fix^^h^b mmb^i.^mwm:. 
mimie^mmi 3%m(r)^m^zi5\^x. mtm 
4<Dhyy i^xi^ff)x:hmimmmim^mn^miz 
m^^tix\>^i^b^^b-ti^mimm. 
im^mi7]mmi3imco^mizi5\^x. miem 
3<^ h'^yi^x^<ox:hmimmmti^mi^mz 
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XMzm.m^X:h^til . mim l ^ J:1/B3 ct) b 

m^li5Xx/W.2<r)V^y'Jx^<r)\i!i-)]mzim^ix 
friem 3 J;i>'m4 CO h yyi^x^(^iii:hmzW^m 

mt. 

friEis 1 nxx/mAcohyy'Jx^ffiy- h iizmi^^ti 

mi^ii5Xx/m2(r>hyyi^xmiii:hmtmiim 
mm^mmt comzmm^ixkm i (^tii:h^mm 

m^mmt <D^i.zmmixtz'^2(D\i!,-)]nsmim 

[fi^Jii 9] m-m\stmr)mn^zii\^x. 
mm. 1 <n\!s!,-nmsMmmi. 
miimmm^^^mzxnmiimm^hfz. mtm 
i?MW>A<r>Vyy'Jxiftm-^W^ff)^5<r>Vyy 
'Jx^t. 

i<r)m5<7)hyyi^xi^a)iiii:^tmmmit5xx/m2 

(Dhy y'JX:^</)tiimi>zmmtifzm 1 cO^i^K^ 

Bfriem 2 c7)ai:)3«Efli«iiis§{i. 

;^sm4 h 5 y s/x^ t 6 <?5 h 5 y v'' 

xi^t. 

Zcr)m6(Dhyyi^x^<Oiii:nmbmtim3i5Xt/m4 

<r> V 'jyi^x9<r>^imzmL'&f^z^2<mm-wk 

[ii«3i2 0 ] mm. 1 8^ i^ctin^Ji 1 9^<r>mi 
\izio\^x. mi^\yym4<r>yyy'yxnt'^mxh 

mm2 1 ] 'm.^2 (iim(n%mzii\^x. 
1 CO h 7 yjx^o^x-hw.tmimM^^'m^mz 

CiS*«2 2] 11*152 OIHSJco^BfllcfeV^-C, ffie^ 
3 CO h 7 y ^ cOA:bffi(i fffeRSKft-^«*^#atc:« 

\mm23\wm2^w^<7mm,zii\-^x. mm 
2<r)Yyyvx^(r)X-TimmmwM.mm^m}.z 
m.'^iix^^hzt^mm^h^mi^^m.. 



4C0 h 7 y S/X;5'<oA:/j«{il(nBRtefi#tt*&^g(cgf 

[fs^2 5 ] n^i 1 *it(4is^i sieacoffeBj 

. filBm 1 ;1;SII4 (nVyyVx^t laj-^^com 
Tcoh^yxXrJ'i:. 

1«fieS!l6A^l*Si:frf£S!igai:>]^St coraitcmsix 
HtiiSm 17^^114 cOh^yS^'X^tlal-^^Mcom 
8<0h7yvX:J'fc. 

[M««2 6 ] mm. 1 1 i;t{4if*Jll BIESiCO^HJ 

unem 1 7^^4 co vyy^jx^t m-wmmwi 
[11^2 7 1 mm2 6ie«coi6HBt;t3v^T. Miaiii 

SI11S§(4 A N D i ^(4N A N D Wk^-^^Z. t imkt 

[mm28] mm2 6im(r>mizi3\.^x. mnwi 
mmmiORtfzmo nmrn^tiz t trmLt-ti 

imm2 9 1 mm 2 eim<r>wMizi5\^x , mtm 

imms 0 ] if^Ji 1 1 tfzi±mmi 8sm(mm 
mm 1 BMm 4 CO h 7 y ^ fc |s|-^«Scoig 9 CO 

^Sco^i'^=5r<ti-:^{4, mtm9cohyy'JXi$'ff)y 

-hizmm^tix^^?>ztimLt^h^i^mm.. 
imms 1 ] ie«*««Uitmsnf^sis«o9-y^[Hi 

A:bS(ci« majO^'A:'] ^iil. , -#«M<^m l co h 7 y 
A:']Stffi«fi*a:>j§ni., mif£ISicob7>i^'x^ 

t m-'mmi<Dm 2cDhyy'jx^t. 

mm 1 j;i/m2co h y y'jxif(7)tiiijmzim^ti 

miem 1 CO h 7 y'Jx^<nf~ V \izWk^t\.fimsm 
itiiBm2<o h 7y vx^coy- htc«igg$n/::RR<i-^ 

fiiS^ lfcJ;t/'m2c0h7y>''X:5'cotil^]«i: fJISRIg 

fi^etj&^atcora, ^fcMa^ifcj;z/'m2coh7 

yi-'x^coa5:»3iigi:WfKefi#ffi*&*Sf:<^^cov^ 
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^mmm^m^mizKij^m^^titzmiiM i feet 
^ixtzmi<7)>( y^^-^mm^ts^mmmx'h'^ 

mim 1 )3Xi/m2<r>hyy'Jxif<7)}ii:fjmzW^^tL 
mm^ i<Dhyy=jx^<Dy-h ^zmm^tifz^mmm 

Mie^ \m.ifW.2<r)Vyyi^x^(r>^-y]^tmWL%, 

m^^ikm.b<m. tf:Mmi^\m.if%2<nYy 

yvx9(n^i)^blfmmwm'm^Wb(ri^(n\^ 
-ff\±i>\,zm,^ti.fz'i&-m&m!mb ^m\.xts: 

^WM.mm^^mzxt^^ifw^'^fifMmxiii. 

1/^2 CO h yyVx^ t m-mVM<^m3cr) YyyJX 

^t. z<r)m3<^h^yi^x^<^iiiijmtmdminx 
i^tsz b mmbtimmmm. 

[0001] 

mcomm V yyi^x^t'^^j::b^i^mmXr/Zti 

s-fflv ^tcm^jmmmi,zm?> . 

[0002] 

i^mm mm. m^Bm^ms^^b<D]<y 

^A'EKSr^lKh^yi^'XrJ' (TFT : Thin Filn Tran 
sistor) X-mm-hnir^it. iiStJiCMOS (ffifflS) 

^X'hnX. jSiE^aJ:'] t:,ixhZb^j: bcomj^m 

[00 03] 04 Ifi, CMOS-f WN'-^-SSScO^^ 

^Tfitmx'h^. 114 uc^f J:-3t;:, cMosm, 

PMOS2bNMOS3cr)Z.m^(7)h^y>'Xi'imz 
LTfflV^TV^S. iiOCMOSm. IN(A:^)3&« 
roj c7)tti{;PMOS2*^';tyLTl:ig*^^ ri J 
OUT (ai:>D) $ixl. tfz. X1li3i r 1 J cOi:#(i. 
NMOS3*«:t>'i:^roT:J^9':?yh'*>4><0 roj *<tti 



^J§n^. l<DXot,z^ CMOS-f WN'-^'lHlKii. A 
[0004] tfz. ZtlbUmz. PMOStL<{iN 

M o s (^v ^-fti*^— :^(?) h 7 y ^ Srfflv WN- 
rJ'EKSrffl^-r-i.^tt^tEX'J)!.. ^c7)>f yA-^ig 

[0005] ±ief^*m'{4. ^ yA-:?[Hlg&S:Cajtc$, 

ifxmmt-kifi. ztimizy yi-m. hy^xT- 

Srif^-r^Ji^. j>i.v^{4, U'j-y^miibLx-^rm 
x^'xi'/i'i^:/ ■ ^riHiss. ryKEiff^. -^-yKiii 

8&^?rfll^^l.*^t> CMO S^Aifig^siiTV^^, 
[0006] 

o^£^<r)^mimzh-)X\i. 04 uzTm-cuo 

S 1 P M O S 2 t N M O S 3 coHaa^O h 7 y y X 
*»'^>^i^§ilTl^S-ti6, CMOS^Sjt-ri.^t. P 
MO S t N MO ScoW:^S:f^S'^S;!)>ii:=F*$!ltiaAXS 
*iia!intt:s VX:7c0^5^^,ii;t«.^t*>^^$SiSIg4S 

x-(/m=fmmifimMtLx. -M^xut-thb^^owm 

10 0 07] tfz. ^mi^^scoi-^^^fi'mphcou 
-^n^mtitii^. ^m^mmb ixT-mt 
im<^m^j:immmm-hLDDm^mmi-i b . 
$ (>iz^mmrtxiMi3^ma-t^ mmti'^^-fi. 

[0 0 081 ^ZX\ ±ISL^CMOS2rffit)-flCPM 

o s t L < (4 N M o s cov >-rtL*>-:^co h 7 y i/'X^ Sr 

m^^m&btx. mm. ±tiifzimm^ y->^-^ 
m^<r)mAmmb uzm^. h y y-jx^ b mim 

^li;cTV^S, Z<7)hyyi^x^li^ PMOStL<{i 

NMoscov>-rti*^:trsrffio-rv^i)7t46, m^m&*^ 

<Dhy yjx^comzfK^^^mt: ^nbhnnmximt 
itiib. mMmitx'^^j:<^j:?,±. mmnm^tim 
sm. mm^j:>j-::'mmi}'±^<^'yx. tii:fj]yK)], 

[ 0 0 0 9 ] S /i>K. 04 2{±, ±ticoMitmm^ 
-^miA-kTfctmX'h*) . iiT142jic7)PMOS5 
j3j:t/"6^<£-7T^)SLTV^.?.o ^ cO*|Jt$je^ y^- 
:^|H1S&4{4. (SItai«S (dvIT'ttPM) cOh^yi^'X 
:J'-C1t)j!cL-C<<^^cOt\ ^iiei|liaAXS*«C MOSCOW 

%m\.-thzbifx%h. 

[0010] zoi^imi^^ yA'-^'iiis84c7)»*»f^ 

^TisLfz(r>imA2Th^ . PMOS5coy-Hc 
rOj *-'A:'7$il.|.i:. PMOS 5*^;1-y LT, miS*' 
<5> rij 75iai:^3$iil). *7t, Cicotl^PMOSecoy 
-V\,z\X. r 1 J t^X-h^Khfz^. PM0S6*«^7 
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[OOiniSt, PMOS5<7)y-hiZ ^ 1 ^ if^XiJ 
$ilht. PM0S5*^^7L, tfz. PMOSecT)^' 
-htcti. roj A>'A^]§itl.;t*b. PM0S6*i?J-y 

[ 0 0 1 2 ] 04 3{i, 04 2(Dm^i simmz^u 
Uzmi&m^y''^-mm^f^tmx'$>o. 04 4 
li. m4 3<r)mitmm^y'>-i-'?^n7<^W5i¥mzm 

[00 1 33 04 3i5Xim4 4l,Z^tXoiZ. teJt* 

RiEA^i (~iN) c^mfi*ivddfc^^7'>yHm©T$> 
o-ct. oiaj:^ (0 1 ) tsigo itt^i (~o 1 ) iz 

2ai^l (0 2) tSte0 2ffi:>] (~0 2) :/ 
7'>yKSfiiJ:0$'^.fc±#U, e»e<i=5rill:^3 (OU 

T) (~OUT) X'lia-l-K/l-f}<yy^y 

[00 14] i^Ojcats PM0SO;^T'CM0S|llg| 

WSC'^m ifil.WfhtK NMOS£7);?^-CCMOSM 

[00 1 5] 0, CMOS|llS#SrPMOSS;^c{±N 
hyy>'X:$'<7)-^<7)^X-m&-ti>t. hyyi^X^co 

imt?>, m^x. mco^ y^-^-mmmmm- 

[00 16] ^ZX\ *j|Hfl(4, mmmhyyi^x^i)^ 

m^comty- y-mhy yi^x^c^Tf-x-m^Lx 

yy'^y'^mmim iit(4l;S€CtVddS:±#i 
[00 17] 

[i!S&)!l*-fS7t«^<^)^Sl if^llBKcT)^*^ 
1 CO h 7 i^i^'X ^' t lBl-«l:S<?)|S2 C7) h 7 yi^'X 

fc. mimiiiXX/m2ff)hyyi^x^0)tii:hi^izW^ 
^nfzmti^mb . miimi(r)Vyy'JX9<r)y-V\.z 

x^coy-hizmmtifzRmi^i^mt. mim 



1 i5Xr/m2<Dh yy=Jxi^cr>tii:b^tmiiR^ii^m 
i^mtcom. tf::limmii5i:X/f^2<Dhyy=Jx 

^zmm^iitzinnmmmmmb . ^Atst-c'Sro, m 

btl, 

I0018]-t^hio. W,l(r)hyy'Jx-^ b^2<r)V 

yyi^xnt. ^ix^'ix(r)'f-vi<zmm^titzimm.m 
^mnbmmm^^mmmmi.zi.'.xx^ 

m&titimz. ib:hms.mmmizx*)iSMm^± 

[0019] itzi^-} X . iiiRii 1 imco^mi^mm 
a. n-mm.(ohyy'jx^t:m^xmfS.ucbtx 

tix:f}^iiimmzffitx . mm:mm.m?>\'m.m. 

mmmj& ix mmmm±^tii> 

[0020] tfc. mi<^hyy=JXi'bm2cr)hyy 

'jxm. m-m^iTihyy^jx^x-m^^iix^^i, 

r^ib. mkxmm<i}^--^j:<^j:ibbuz. ^mmitm 
mb^j:^. is,^xhitbmmiti:mm'hzbf}^x'^ 

[002 1 ] §^>(c. mi<^h^y'Jx^ bm2ff)h^ 

yjxm. ^m^m^m^^'^bKm.mn^'^^^ib 

\.zi:'>XWzx^ vi-yy^'^hfzih. y-^mssLS: 
'y^j:<th^bifX'%h, 

[0022] ll^ii 2 %m<^^W.mW>i. 1 IE 

mcr>m^\,zi5\^x . mmi!.-^nsMmmi. msm, 
m^m^mtz\.mKm.m^mk^mzx-^wfimu 

^tUtWiW: 1 i3 J:t^m2<0 h yy'Jx^ b H-^^ 

i^ll3i7)h9yv;^:?t, Z(r)W.3cr,Yyy=JXi'<DW, 

:h^bmiim 1 i5iiV^m2cr>v y y'Jx^<7)iii:nmzm 
m^titi^mmb. t^^tiXo^ztxi^xw 
[0023] t^j:hh. Mm^£\iiUfimmm^b i 
xii. mm. mm^mmtrzmmm^m 
^mizm3<ohyyi^'x^(DX:^mmmt. 
<Dh^y'jx^<7)aii}mbmi^kr/m2<r)}'yy'Jx 
^cr>^-h^b <n>^iz^mmmm-h i^cnx'hi. 
[00 24] itzi^-ox, m-mnM^^^^j:imitfz 

\m2(r>Vyy=Jx^\,i. ^<r>^f]WiUfL^\.^mfi 
^mhb\^omtiftbhtz^. m3<r)Vyy=Jx^bWl- 
fi^gfcicioT, v«i> ^r-vxYy-vri 

[0025] ifi^3fBa<0^ftc^St4. IS^ 1 1 

fzmim2imcr)wn^zi5\^x , fjie^ i ^i:x/t^2 

cnvyy'Jx^kiPm.X'h'^'Xiji.w 

[0026] ma^Awm^^immi. mmsti 
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[0027] |f^Jl5ie«50^*gS(i:. if^JS3fE 

[0028] ii^3S6ia««o^«c^»4. mmsm 

[0029] lf*]S37!;Sii^«6 tcieicco 

^*sia«4, mi. m2tiii^ig3<oh5yv;?.^'S: 

[00 3 0] Ltz-h^->X. ifdOA^'jffi^y-h^. ^ 

mmm^mzw^-t^ztizx-ox , m^mm^ 

[0031] immumo^wmM. mm 1 1 
fzimm2w^<7)w^^zn\^x . H5iEmit5J:ixig2 

[0032] m-mstmn^wmmi. rnmisi 
mm.mzii\^x. mi^i<DVyyz^x^<r>x-)i^ 
\i. ifmmmm^m^mzm,-th j: d t u-c t j: 

[0033] mm9m.<r)^wm.\i. mmiii 
wmmzii\^x. mm2(r>h^y=jx^<7)x-}i^ 
{i. mmmm^ii^^mzm^irh j; ^ t t-c i j: 

[0034] ii^^a 1 oimm-mwmii. it^a? 
iB®c7)i|Bjtfcv^t:, ■mm3<7)V3y'Jx^0iy-v 
\i. m^^mm^m^mzmm^^ j: a t t-c t, j: 

[0035] -r^shh. 'mr^immm i o iciest 

i0^f^«^B{4, y^2tii:V^f^3<r)h^yyX9 
V^y=JXi>cr)X-)i^. fel)l^{4. ll3<7)h7yv^:J' 

o^'- b mmmm^mzmwfth j: a u-c i 

[0036] L/i*>'oT. iJKDX-n^^f- ^ 

y^^-eiamfi^«e*«A:»j$im(fj:v^/>:4^, ±ie^^ 

[0037] mm 1 1 IB«J<0^f4jgffi(4. A:»3Sgt 
K«{2*^A^i^fia, -^«Sc7)|llfcJ:l>'m3i0h7 
yi'';^:5'i:, A:»3«^cffitt^a*^'A:^l$i^&, Miemifc 
i.x/fii3<7)Y^y'Jx^tm-mm.m2Hiilff^A 



<r>Vyy=Jxjfb. mii3^itiXX/t^2cr)Y-yy=Jx^ 

<oiiiijmizmmtifz\ii,:fjmt . ms^sisxx/^A 

(ohyyi^x:^(7)tii:fimzmm^ix. mmtatmitii 

x/mm4(D h y yi^x:?<7)y-vizmu^tirzi^Km 

m^m^mt. mm2isi:lf%3(r>Vyy'Jx^<r> 

y-viz^n^tifzmm^^^^^mt. mt^ini. 
x/m2<Dhyy=Jx9(r)iiitii^t ffiMfi^fti&^a 

3}5Xx/m4<7)h'^yi^x^<r)tiimbmd.^^mM^ 
m^mt <7)mm^^^ixt:m2mijm.mmm^ 

i^uzztrnm-t^. 
[0038] -r^*)^, mit5Xx/m3<r>hyy>'x^ 
<r>xf)mzmmm^xij^ti. m2iii.tfmA(r>vyy 
'yx9<r)xtimz%%m^xi^^ix. miiii.^^A<n 

V y yvxy(riy- v t^NSlKfi-^«*&*S*^m$ 
it, %2^^-{I%3(n\-'jyi^x9<n*f-V\,zmk'm 

^^^Wfmk^fix. zfit^(n'mm\,z)s.^x^ v 

mmmfzimmiiLiiii:ni-mi>z. ^ii5xx/m2c7) 
iii:hmmmmizi: o®mfi[**±#L^ o . ^mm 
fiT ttz 0 ti comm^tii . 

[0039] Lfzt^-y X , mm 1 1 l£«i<0^*gS 
tiXll^tiim^izmtX . mii3Xl/fH2cr>tiii]VK 

mmmzx'oiiiii^mi5Xu'R^tiit^m^^(>msE^j: 

^mmi^miSM&<7)tti:hm^i}^iii:fj$rL6rzi^. z 

(D^imm^m-^xmrnm^ lx tmmmA^ 

[0040] tfz. miJb'^ACDhyy'Jx^yii. IH 

-mmx-miS.^tix^^hfzit). siijtxg^*^^-^<^ 
§ t t , ^mitmmt ^j:^.i&^xhiti:mm 

[004 1 ] $^>tc. ^lioXV^W,2<r)hyy=Jx^t 
^3iii.lf^A(r)Yyy'Jx^\t, ^NSISfl^ttif^^S 

tm.mm^mt\,zii^x . ^ti^tismzx^ -y 

I.. 

[0042] mm 1 2ieiii7)^^*iis{4, is*js i 

1 tim(r>%m^zii\^x , fflEIg 1 ojlJ:b«EfflailIS& 

{4. H>neR!Kfi-t«i&^si=A^)S*^«M$ix/i, file 
^i'P}SS^A(r)Vyy=Jxi'bn-m^<r>^5<r>Yy 

yjX^b. Z<Dm5(0hyy=JXi'cr)tii:fJ^tmm 

\iiiiXfW.2(r>Yyy=Jx-^ oai:ti4|gtc«^ § ixtz^ i 

■mmKmt^i^wzx-^mmm^tifz. ffiem 

1 7^Mm4 CO h 7 ^' i; |i|-^^<om 6 <7) h 7 y 

z<r>me<7)hyy'Jx^<7)tiilj^tmm3 
i5XX/mA(7)hyy i^x:^cr)tii:ni^izmm^ titzm 2 <7) 
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c 0 0 4 3 ] ■r^j:h-h. mm^mijmEmmm^t i 

:h^tm3ioXX/^4(^hyy'Jx^(7)tii:hmt(r>mz 
[0044] u.:ii^'>x.-mvmi3'^^j:imi7bmm 

[0045] tmm 1 3tm<^^mi^mwii. mm i 
i^/ciiw^jsi 2tm<D^mi,ziiux . mssmmm 
^A<nvyy'jxmpm.t txt 
[0046] i»*3S 1 4 tm<^^wmit. ffjRJi 1 

3tm<r>wni<zii\^x . mmm2(r)hyy'Jx9coX:h 

mmicmm^m^mzmm-^ xoizLxix 

[0047] i«*js 1 smmc^^mmmii. ii^ji i 
3im<^^mizi5\^x . 9Mmcr>Vyy'Jx^cn>xti 

v\ 

[0048] 1 6 tm<D^wmmit. i 

S{4friE^^K«fi^*&#SK^ig?1-S J: a LT t J: 

v\ 

[0049] 1 7 tmco^mwmmi. tmm i 

3iS»0|^BBtcfcV>-C. mit'm3<r)Vyy'JX^(r)X-n 

mtmitmmm^m^mzmmh loi^zixhi: 

w 

[0050] t^shiy . 1 3 J^SH^JS 1 7 tie 

m«o^^«5§ia{4, minm.meffihyyi^x^ipm 
tli:i*). mii5Xx/m2(r>h^y'JxiKDXJ}mK 

mm^mmizmmttiibhiz. m3}5xv^m4(r> 
hyy =jxi?<7)X:^mmKmm^i^^mzimth 

XdlzLXi>i:\i^, 

[00 5 1] Itzti^^x. ±iEo#A*ffli, ^iz^m 

iiL^i&mmx:f}-ti'mm< . m^co^^ 5 yyx 
^m&'mmm^xii^ixtntMziij. iiBRtefi^ 
m^m^nmrn^m^mzmm-th ztizx^ 
X. mmmittiztm'^. mwj^mmti 
zt^<X'^h, 

[0052] m^m 1 8tsm(^^mi^mi±. x:hmz 
iSMmx:h$ti^. ~m'^m(omiiiXt/m3<oh'^ 
yjx^b. x-^mz\mRifx-fy^tih. mmmia 
i.T/w.3<r)Vyyi^xstn-mmm.<D^2iii.j/%A 
(^h^yjx^t. tts§s^mxt/m2<^h'?y>x^ 



(^iii:nmzmm^titzmitii:h^&t. mim3i5X-(/ 

m4<r>hyy'jx^<otiim^zi^m^ix. mmmtii:h 

i5Xu^A<DVyy'jx9<ny-v izmm^ titzimm 
m^mik^mt. mmm2iiXx/m3<Dhyy'jxi^(7) 
V \z^m^t\:tzWMmmk^m. . m%m 1 j: 
xf%2ff^yyyvx^(^^-y)^):.WAi!^m.'mmk^ 
^t<rmzwk^tifz^ 1 <r>^-y]%mmmt . mib 
^3iii^f%A(r)Yyy'yx^(^)^^{y]^>LmmM,m 
ttj&f^gat <m,zm,^td-;M2<n^-h^wkmi 
b. ^mi.fzzb-kmw.t^h, 

[00 53] ■r^;b*>. ^\^^^%3ffiVyyVX'^ 

(r>xmizmmmxfi^ti. ^2isxv=mA<7)hyy 
=jx^(7)xijmzimm^xij^ix. mmxi/mAcD 
h yyi^x^coy- h mmm^mmmm^ 
ti. m2i5xr/m3cr)hyy>'x^(7)y-yi,zmim^ 
m^mmm^tix. zti^mm^^zx *)x^ «y 

mmmfcimmmiii:nthmz. mihxx/m2co 
iii:fjmMmmzX'yxiSMiiLi}i±^uz'o. 

[0054] Lfzti^'ox. 1 8tm<^^i^*^m 

tLX:h^iiim^i>zfbtx. mitij:t/m2c7)ai^i«ffi 

hfz>i^. z<r)^\mmm'^xmnim^Lx{,wm 

[00 5 5] ttz. miJb^Acr)hyy'Jxi?l,t. m 

-mmsLxmfS.^ixx^^^rzi^. Sjtigm*^>^^<^ 
itt{>iz. mMm^tiMmt^j:<o. iSi^xnttmrn 

[0056] ^^{z. miioi.x/m2<r>hyy'Jxi^b 

m3t5Xx/mAcr,hyyi^x^{i. mmn^mm 
bRmm^mmbizx-ox, ^m'ti^mzx-( -y 

[0057] fi^Ji 1 9imcr>^mmsii. msm i 
8mmm.mizi5\,^x . mi^ i ff)tiiijns.wm^ 
a. mimmii^mmizxmmmntz. m 

sSM 1 Jb^mA (nyyyVX^b Pl-^SScom 5 cT) N 
yyVx^b. ::<7)m5(Dhyy=Jx^(D^f}^bwm 

mii3Xt/m2(Dhy y'JX'S'ff)tii:f}mizmm^tifzm 
icom^m-t^^. mtm2(Diiifimmmmsm. 
mtm&m^m^Bizx:hi^f}mm^tifz. friemi 
Jbmm4(7) h^yi^x^b m-mmM<7)m t<r)Yyy\; 
x^b. z<ni^^<nY'jyvx9(n^-mbm^3ii 
J;t/^4 CO h 7 y'Jx9(r^'A-y]MzWSL^titz%2m 

[00581 -^ihh. mw-ji^ifm&wm^b i 
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[0 0 59] Ltzij^-^x. n-mmmt^h^jih'mi'm. 
mt^^o^ti^hhtdti. m5i5xx/m6ff)hyy'y 

[0060] 11*112 oEK<^#^*ga(i, mm 1 

[0061] m^m 1 m<o^i^m.ii. m^m2 

ommco^m^zi5\.^x . mmmicr>y-yy=jx^<Dxt 
mmmmm^t^mizmt^ xoiztxix 

[0062] mmm2 2sem<7)^^mmii. mm2 

0f5«^^BJt*5V^-C, mim3(r>hyy'Jx^cDX:f] 

mmsmMH^mmizmm-i j: 3 1 lt t j; 
[0063] m^m2 3tm<r>^i>mm.ii. mm2 
mmimmm^mmmzmmti j: ^ tc lt t j: 
[0064] m^m 2 4 iBi5oii^#«:^a{i . m^m 2 

0ief^c7)|gBSKtJ^^•c, m%^%A(nvyyVx^ffyXi) 

mmmM.m<m^mzwmh j; 3 tc l-c i j; 

[0065] -r=5:i5t>, if*]S2 0 JbSf*3a2 4 ti£ 
Ui^^^^MgStt. ^17!;M^6cOh5>i/'x^'£NM 
tUcO, miiXX/m2(r)Vyy=JX:^er)Xtim^^ 

mm^tt^mizmmtitti>iz. Ii3i3j:i^m4 

XdlzLXhJ:\,^. 

[0066] Lfzifi^X. ±mr)^X-)]m\i. 

\^'^\m.&.ix-nth'mm< . B'r^io^^ s y^^t- 

10 0 6 7] m-m. 2 5tmm-mwmmi±. m^m i 
ittz\mimi 8mL<r>mmi5\^x . mW3m^x 
n^ntim^-n^^tmi.zim'^ixit. mmiT} 

^m4<7)hy y'Jx^>t m-mVMcrim i<r)Vyy'Jx 

9 1 . tism.mxiimtmmMai,ti^^t m^zm 
mtit:. me^ijbmm4(r>h'?y'jx^tm-m'z 



m<r>m8(r)hyy=Jx:S^t. imii>Ji:^izLXi>X 

[0068] -tKchh. m-^m 1 1 tfzim^ 1 8fa 
mc^y^f^mmizm^x . im^x:hmttiiti^'^t 
amz%l(nVyyi^xy^. mkX-n^ntwM.^-)] 

yy^mmm&^tit, 

[0069] L>t*^'o X . m-mmm<^ h y yi^x^x 

[0070] m^m2 6Mm<^¥^mi^mii. msm i 
1 ttztm^mi 8sdM<mmizi5\^x , mm^i^m 

, miim i nmm 4<^vyyvx^t p-^mso 

[0071] tS^2 7fE«(0^^*t:il»i. 11^2 

6 immmzii\yt . miei&ainissfi a n d mx^^ 

AND [llSSSr^tf J: 3 LT t J: (.\ 
[0072] l»*]S2 8iE«{0*Jift^B{i, iS*JH2 
6lSilO%BH{cfcv^T , HfilEi^llIK{iOR*^v:{4NO 

[0073] iS^2 9iei{(7)4i^ft!g»4. iS*«2 

6ia«<^^Bjtfcv^T. Krie^aiiiiSfiExoR^^ji 

E X N o R msifr-ttf i a LT t i V n 
[0074] •ftihh. Wm2 6BSii*3S2 9{clB 

Sico^ftgati. if*3Bi i;^sii«JS2 4ov^-fii 

*HCi2ti«^^|i^f*tJiatfcV^T, |5l-3?mMcOM!cc7)h 
7yi/'X:?t<J:0, AND. NAND, OR. NOR. 
EXOR. EXNOR^c7)iia[lIKS:(i;tl.J:3(CLT 
t J:v>, 

[0075] t:t3!)«-5T. W-m-Wk'^yvy^JX^X' 
-ffC'^ I. i: i: 1 1;. «?5ST'II^-C'& jijE=3:ai^) 

[0076] mms oiEii<^#«^a<4. i 

1 t/^{4a*^i 8mwimmizi5\.^x. mu^f^m 
a{4. iuisigi:n;^4cohv>i-'x^ti5i-^^<^ 

ll9<0h5yi^'x^S::frL. mittiiJ^mttdim&R 
[0077] -r=5rip*>. 1 1 ^ 1 8fe 

tt-*{4. m9(o}-^y>'x^a)y-Hzmm^tix 

[0078] L>t3!)<-p X . 4^*Sacoai:'j^S^Ri|6 
y=Jx^^x^ -v^yy^Mh, mtii. V^^Xt- 

[0079] ig^3 iw&<^^7fmmmt. n&m 
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nm^xij ^tih. mim inhyy^jx^t n-mn 

m<7)^2cr)hyyi^X:^t. MlSmi J;tA'm2£0 

hyyi^x^<^y-vizmm^titz4mmm^ti^^^ 

mim2(7)hyyi^X:?cr,y~h^zmmWzmi 

m^m^^b. mmitsxr/m2(7)hyy'jxi?(7) 
tiiiimbmm.mm^tk^mb<7)m, tfzmsimi 

i3J:X/^2(Dhyyi^x^^iSitimbmsmm:m^m 

t <7im(7)\^-mmzmm^tifziiii]mMmm^ 
b^Mmix^j:^.miaii]wmmmii. m^m 
mnmmmt tzmmm^itkmizxtim^m 

Wzmt^m it3XX/m2<Dhyyi^xi'b m-mvM 
comcohyyi^Xi'b. Z(r>^3cr)hyy'JX:?cr)\ii 

mb mm i *5 ^v:m2<r> h^yyx ^^coiamizm 

m^titz^&^f^b iistsz b mmb-ti . 
[0080] ■t^j:hio. m^Mmmmt:mf&-tmm(^ 
y-yi-ma. mi^hyyi^x^(7)XijmzMm&.-^ 
Xii^ti. ^2<D\-yyz^x9(r)X-nmz^mx-h 

^tl. mit3XX/m2cr>hyyi^X:?<7)iiiMzii!,:f]^ 

mmm^ti. imm^mmm i co vyyvx 
^<ny~ Y {zw^^ix. m^mmm^mi^^ 2<DVy 
yi^xi^(D-y--hizmm^ti. mztnij^mbmsimi 

cDmiziii:f}ms.mmmmmmti. ^<^tii:hm&mm 

mzm3(Dhyy'jx^<7)X:f]mmm^ti. zc^ms 

cr)hyy'Jx^cDiii^^bmti:mihXX/m2(7)hyy 

'jxi'cDtiiihmbc^miz^i^mti^mm^tih. 
[0081] t^^ioT, :^m<r)m^s^-^ti^ 

mtimmzX ^X , «ll*>oiEll=5r^lBi)2:tf p Z b 

i?X'%h, 

[0082] mms 2m,ffymmmmi. Wim^ 

mm-kts^mmmx-h-yx. mu^^y^^-'? 
mmi. xiimznnwfx-n'^tii,. -mwrnm 

coVyyi^x^b. X:bmizimm<X:h ^tih.msi 
mi<^hyy'Jxi?bm--m^cr>m2<Dhyy'Jxi? 

b. mimii5Xr/m2<7)hyy'jx^cr>tii:nmizim 

^iit:tii:fj^mb . mmi(r)hyyi^x^<r)y-hlz 

timmm^m^b . mtm 2(^vy y-j 

xy(nY-Y\zW^^iXfzWM!mm^^^b. MISm 
\iii.^W,2<r)YyyVx^ toai:»3« b HuiaKfefi-^tt 
m%.b(ni^. t.fz\iim^\ii}^if%2<r>V^y'Jx 

^<r>^-h^bmm^wkmm^n^mb (m(r>\yft\.ff^ 



m,wm^m.x-hm^m,^tifzm^ i fcir^m 

2<nY'yyvX^b |S|-lll^<7)||3co h y yvX9 

b. zcn'm3<ry\'yy\;'x^(n'A-y)^bt\%m>\iilif 
m2<7)hyy 'Jx^<7)tiiijmzmm^tifz^i^&b i: 

ttszbmmb-t^. 

[0083] ■t^j:hh. m:mmmi:mm-thw^-^ 

ixtzmm<^-^ y^^-i^mii. %\(r)VyyVx^<r>X 

■h'mz-m&ifxi)'^ti, %2<^vyyvx^<^x-m 

\rJ&%m)^X-y\^i\.. ai:']^g*^'^lfcJ;VB2coh7 

yvx^<r>^-ymzw^^h.. imm,m,wm.t^^ 

\<DVyy^jx^<ri'r-vi,zm,^ii. m.mmk^^ 

Wf%2<r>Yyy'Jxs<r^'f~V^zWk^i\.. t?ietB:>) 

^n.bmzwMm^^^n. ±fz\t. mmsm^^ 

^ov ^-ntt-(m\z'^-y)mmm.%imm% 

3<r>Yyy'Jxy <r>x-hW:^\% 

m'iii. :i<oii3iOb9>'i''x:?oaj:»]iiii:Kriemifc 

X.U%2(riYy yi/X ^ffiiUm b <Ola^^SJI^S*«« 
[0084] Uzti^^X. ^HBBiO^^ft^aSr^tf'f 

y^'^-mi&t:m'^xmmwmmm^ttitzib. m 
zbm^h, 

[0085] 

m^^tzm^^^m.ffymmm.iwm\,zM-i\,y^mm 

[ 0 0 8 6 ] H 1 J!;MI14 0 Ji. ifW^<^^mV^m.b 

zixtm\^fz^wm^m.<^-mmm.i^tmx'h 
0, zzx'it. ^m{i(^mm.izm\^m-m9M<^vyy 
'jx^bLXPMosff^Tt.i^'ixmmLtzhcnx'h 

[ 0 0 8 7 ] a 1 7^^114 0 \>Zii\^X . *%BBi7)^S#c 

?f-^mxm^Ltz^ y)^-^®mm2n^mi(i\.z 
TTsL. mimnbmmpmv^yjxj^m^^xm 
^Lfzy-y^nn^mi7T&m2i\,z^si,. micr>m 
^bWk<^pmvyy'jX'^^m\.^xm^Ltzp^^^ 

(fc<kt/NAND) llIS&S:li2 271;M02 7tCS^L. O 
R {HiiX/nOR) lHli^S:ia2 8at/ll2 9tC^^L. E 
XOR (fcil/EXNOR) mSS^-llBOayilB It 

mi<r)mnbmL(^pmvyy'jxifbm.<r>% 

ESS (VC . VL. VH ) ^m^^xm^LtzhyAXT- 
-MHlSSSr03 27^1^03 5{:S^L, lllLfz^ Wn'- 
y-yi-m^. ryv (i3J;^/-^yK) ESS, a 

iiUVy^xT-vm^m^m^^xm^LfzYv^yY 
^y[j<^Y-vYy>{j<^^mtfzm^^mmm3 e 

Ti^m^OtiZ^LX^^h, 
[0088] ( ^ yn'-rJ'S^lHlSS) II 1 ti. 
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H 1 iZTf^tX 0 i,Z. ^%^n<^^W.m. 1 1 3 fflcT) 
yyi^Xjfl2. 13, 14t, Hicorjyry-y-l 5 

mmhyy'J^^ (mi s-fet) x-h^. zcDsm 
<r)PmVyy'Jx-?l2. 13, 14{i. v^-ftitr^: 
;^7 r X U 3 y . "J U 3 y^cO^N^^fax 'J n > 

1 SbPrnVyyi^X:? I 4cr,v-Xi5XV^\^U^ 
yii. mism^i (Vdd) t^^-^yFrnii (vgnd ) t 

Ui. A:^ ( I N ) iil*»^>iEf&aX{4fli^a*-'EpSDS 
tl. PMhyyi^X^ 1 4<7)1r-hiZii, RmXtl i~ 

IN) ffl*><?>A:»] (IN) imiUzmmmmti 

[0089] HlLtzmm-znX'hfi^i. us 6<r)Wk 

m^zn^-t^mm^yf^-9m^bm%x'h^x. 

(IN) roj ifX-n^fi. RteA^) (~IN) {z 

*^ai:ti$ni./f)^\ A:ti (I N) (c r 1 J t^xti^ 
fi. WMXn (~ I N ) r 0 J i,<X-)]^ixhb. ffi 
^ (OUT) *»f>{4^i)-T*^'0^^>^v^p-U'<;KO 
roj *<ai^J$iil.. PmVyy'Jxi'iAtii 

[ 0 0 9 0 ] fC-C. *^BB-C{4, H 1 

Ml lcoRKA:>j (~IN) hPSh^y^-'x^i 3, 
14cDai^«i;i^^tCili:^mff«ftlsIS&^IMfC, P 
m.Vyy'JX9 1 4A»<^tli^)$il|.fft«{i*ii5'-5'>>-K 
( VGND ) <i>±#-f I. ^ t ^m\-tt XofiZLX 

V>l). 

{0Q9\'i\^-^ns.mmmi. prnvyy^jx^i 

3iii.X/lAtn-mVM(7^Pm.hyyi^X^ l2tO 
yf y-ti 5*>A>^'), PSb^yi^':^^! 2<?Dy-;^ 
im.X-n (~I N) icSiggL, Hi/^y^PMh^y 
i/';?.:?l40>--McSiE-tl.fcitC, a^r^-ti 
5<r>--^ff)W&^pmYyy'Jx9l3, I4<^ai:'jffl!l 
Og^^t, t/S, fl!i:frc0SfiiS:PSh7>i'';<:5' 1 2 
<7) K u--^ y t P S h 7 y i^':^ ^ 1 4 c7)^'- h t cotg^ 
WS^tTli^Sii-l.. t^c, Pmhy yi^x^ I 2<n 
Y-V\tyy^yYWSL (VGND ) tSgg^^lTV^I,. 
zcnXoiiZ. MlLfzPMhyyi^x-^ i 2t3yT> 

^ttCcfco. ai:']«a5 (OUT) *»^>ai^$iiSD-i^ 
^i^j i^y^yvrnG-tm tmrnt x-Tifi z t ifi^m. 

izKc^fz. 

[ 0 0 9 2 ] i/c, iMiUz 311«7) h 5 yi^';?.:? 1 2 , 
1 3. 14{4, |5l-»«S ClClT'fiPf-^^^yWg) <0 



h^yv'^r^tiiBKT-^i./vii^, T-mmxxm^-7x 
^(ommm^tix. m^nmmL^1^lzb^z 

[0 09 3] X>f •yf-yi/h5yi^'X:5'T'J>l. 

PMh^y^X^'l 3 2:millli, PMhyy^Jx^lA 

^r^y^ymmifx. ^y-Hzmmtmm(o 

[0094] (^yA'-^'BSi) |12{±, lico^yA' 

[00 9 5] ii-f. m^^mm-h, 

[0096] 02t*-ri A yt^-^ms2 1 

\t. Pm.\-yy'Jx^Qi\. Q2, Q3i:ayT>-<fc 
li:TliB)4$^tJt^yA'-;?a*l5]852 2i:, PMh^ 
yv:^^'Q4, Q5. Q6i:3yTy-9-C2i:-Cli^S 
^ifc'f yA'-^a*l5iS&2 3 1 t:m^'^iyt^i>c0X't) 

[009 7] -^y>'^'-^a*IsI^&2 2{4, PMhyyiy 

x^(^2ff)y-Hzx-)i (IN) PSh^yi^'x^ 

Qlli:irLXPmVyyVX^Qi3 (TiY- V {zK^xm 
(~IN) ii^X'h'^iih, tfz. Ayf^—^mi?.mi2 
3\t. P^Vyy\^X^(^3. Qti><r>f-V\.znLX. 
A* ( I N ) )iWMX-n (~ I N ) t yyN'-:5^a* 

mi22um,zx-h^ixh . 

[0098] mmwm-h, 

[ 0 0 9 9 ] y)^—9mi2 1 \i. mm. x-h ( i 

N ) [z-mm r 0 J ifix-n^fi. m,x-n (~ i n ) c 
mm r 1 J ti^x-n^tiht. -i y^N'-^«*W2 2 

iOPah7yi'';^:?Q23!)^':tVtT, iljSVdd*»/i> 

ri J **ai^] (OUT) pmvyy'JxifQi3\i 

ify-fh. mz, -<yyN'-^a*|lIK2 3l4, PmVy 
yVX9Ql5ifiityl.. pm.Vyy'Jx9Q.bti^ityL 
X. m,tii:n (~OUT) tLX^y^y]^m.&(7) 
roj mii^ti^. 

[ 0 1 0 0 ] § ±i£^ yyN'-:5'IIIif§2 1 tfcv^ 

A:ti (I N ) tKmx:h (~ I N ) c7)iia*^±tei: 

j£iO*&{4, iiJ:<l (OUT) ffl!l*>/5> roj *itlJ:>:$#t, 

KlKaj:>3 (~ouT) W»4>{4 r 1 J tfifii:fj^jxizt 

[0101] doi 3 iz. yA-rj-ma^ 
2 1 fi, Ena • ftl&aopl:6r*iA:'Jfc it^SteAl^Jt 

bLXiii:n^til. 

[ 0 1 0 2 ] :^mtmm<7)-( yj^-^m^2 1 
li. y/^-m:^mm2copmhyyi^x^^Q3i) 
y''<-fm:^m^2 3copmhyy'Jx^Q6 
myifz^, ^^y^ymm^tii:hhhui.miiii 

f)tLXtil,i}^tLtifi.m2l,Zm-tXol,z. PMh^y 



(11) 



#^¥9-246936 



[0 1 04] 13 Ji. il2c7)-^yn'-:J'iHiS§2 ico>-y 

jK/ptrs^-m-c^o. ^yj^-9m!2 i<^x-)]m<,z 

A:^J (I N) t^tii^^L-km^Xii (~i N) 
(OUT) t. -e-nSrSSUcRteai:?3 (~ouT) 
[0 1 0 5] -eUT, 04{i, ±IHia3<^-fyA'-^I5| 

SS2 1 (D-yy^sfi^ismmmzi^mifzmm^im 
mx\ m4 3iz7fktmkmcr>mmmzmix\>^i. 
Bi-mitzm44iz^i-mkmcr>^^cr,m^uKMt. # 

:^J$ill>D-K;l.*i^7'>yKl{4 (VGND ) J;Dt 
^^L-ro±#1-i.?ty>. ^ WN'-^'IlII?§^3fiit?iJfc^ 

( VGND ) X'Oh:k<S^lZT-/ 

[0 1 06] 05 {4. m4<7)^y^'^-^mmmm't 
tzm<DXiiim^<o-^^ iu-i^a ymm^-tmxh 

mhyy^JXi'lit^ hyy-Jxi'->r-iXi}<L = 4Mm, 
W=4/im. L#V^€^*i-3V. m^^Sm^iliS*^ 
4 0c m2/V • S, ^r'-ha^g^l;;in . 22X10- 

14F. s/D (y-x/Hi^-^y) ffitji*»2 0 0Q, a 

^«E*^'«jg«E (vdd) tmmmhcoimmix^^ 
tfz. Ay)^-9wmmzm^fi.^yfy^\t. 
0. 2v^<r)m^<n%,(D^m^\.x\^h. 

[0107] ^^X. 05{CS^-rJ; ^t=, 

Wkifi^t:,fl-f . #C3iE^/5'!?yh'«{a (VGND ) 
fcJ:lX«jS^'<^/l^ (Vdd) $rtti^J (OUT) iil.V'.iiR 
ISff}:»] (~OUT) •^h^LbifX'^h, 

[0 108] t.fz. :¥mm%(nAy)'^—^mmi. ± 

Vt'Ltz^oi,z)ii>y]V^)Vff^miifm<. «ii«flE (Vd 
d) 12V-i)f^ig^l0 0KHzt'»)^1-|.±. H 

::c7)fCi^. ^J;t(f, TFT-LCDCOIEM 

wkt \.xm^h^i^(r>w(fmf^mMMzm\^x% 



[0 1 09] <ji:c. 06;^MI19t4. m2<riAy)<'-^ 

m,2 1 sr^L^mssigBicms^-rH-c*)!.. 02 1 

nmzpwYyy'Jx9Qi\fm.Q.(>):.. oy^y^c 

1, c2^<5eoTv^&*^. #pab7y>'*;^:5'<7)A:^ 

[0 1 10] -r^*)*), 02cO-f yA'-:?|l|S|21iOh 

yy'JX^Q3±'^itymi^LXu-V'<^)Vi^-^-^^(^ 
(±, SteA^Jft-^ (~I N) *^a-L-'<.;l^coB#T'$.^. 
^<r>tz>i>. v^y'Jx^Q3ifiyy^yY\,zwi>.^fix 

<. m,x-)]m^ (~iN) *<a-w'«gu<^iSf^'tt. o 

[0 1 1 11 L^3&s-5T. ll6llS^-rJ:dt. h^Vi^' 
:^^Q3coA:»3ffi?r^^9'!7yKt'l45:<> h^vi/'x^ 

Q3*i3r>'tljfH-|.^{3, o-l/'^^l^t^Srl.RteA^Ji^ 
gp (~i N) t^i!LTtS;K*i^:<, ^<|S|t»f^*i 

[0 112] tfz. me cr>Yyy 'J X9Qei,zmLX 
±fBt|5l«<7)a*lcJ:0, /7'>yHttim§^tT 

-^'</l'i:^rSA:»jSat (IN) i,zm.t^:itX\ m 

i'mwyt(:<t£'^x . wMmmt^ti. mmji^ 

[0 1 13]MZ. m2<D^ yj^-:?m^2 icohyy 

i^x^Q2mym^LX}^>{ VK)V^\ii-fi-th(r)\i^ 

A^Jft-^ (IN) ifu-l^KjVcnmXhh . ZCrytzih. 
Vyy'yX^Q,2 ifnM.zmm^iXX\^hX-)}W)%m 

^\,zf\^ v<ivx'hhmM/j:< . x)}m^ ( i 
N) ifiu-\^K)V(r)mtzn. A>f \^K)vtiix-f}^tdnj,i 

[0 114] Ltzifi-iX, HTtSti^tc. h^yy 
;^:?Q2«0A:']«S:«j!S-C(4^r<. h'yy-Jx^Q2tli 

^ymmm.t.z. f^^vovttchWMx-fim^ (~ 
I N ) ^zm.Lx h^nm< , isi tmwmhix 

[0 115] *7t. mi<r>\'yyi/x^Q.^\,zm\.x 
±fei:|5l«c^a*{cj;0. IJit^ig^^tTV^fcA 
h7y>'';^^Q5*>'^y«)#-ri,^(c>W^'< 
/Pi:=5rl.A:ftffig|5 (IN) t«SgtS.Ii:T\ 

\Q\\e\mz. mB,\<z^i.o^z^ hyy^Jx^Q 

2. Q3, Q5, Q6<7)^tLmcOXmi:±Mtmm 
comMzX K) , A^jS^ (IN) ^miXti& (~ I 
N) t«^LTtSRE*<^:<. m2tik<mtm^^'€ 
dZt*<X'^i>. 

[0 117]$/?>fc. ll2tCS^L:t^>'>'N'-^'III*&2 1 

t-{4. h^yi^'x^Q3tQ6cDy-h^EimmLx 
a-uK)\^(7)m^^mmi>ztiit^-tiy~ hxhyyr 
m<r>v^yi^x^Cii , Q4<7)y-vw^i^y'^y\^ 
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i\,AiQ4(r>y-h VMizv- uKivifix-}} ^tix^^y 

[0 118] Uc*«o-C. 09{C^fiaiC. VvVi^ 

^'QKoy-hmffiSrSfi^L, v^y'Jx9Qie 

mymvnhmzu-uovb^j:hK-h^m (in) 
c h 7 y i-'x^ Q 4coy- b mmmm ix{>^mm 

[0 119] iiX(=J;0. §^>{;:h7yvX^'<:0/7'^ 

[0 120] mz, m ofi, ii2{c^-tPSh7yv 
x9<r)A yf'^-^mnt:^mmy-hmhyy'jx^ 

[0121] dir. NSh^yj^'x^ti. y-b^ 
ix^^ nmm^^mm v^y 

VX^ (MI S-FET) Xhh. 
[0 1 2 2] 01 OllS^-tJ: -pK. ^yf<^-^Wh2 1 
0(i. V^WVyyi^x^Qii 1. Q12. QlStny 

ryij-c 1 }iX'mm:iifzA y>^—^wm^2 2 0 

N®h9y>''X:J'Q14. Q15, Qiet^yr 

y-^-c 2tX'm.^fitz^ yf^—9Wm^2 3 0 1 

[0 123] ^yA-^»3|s:|51SI&2 2 0{±. NMb^y 
j^'X^Ql iSr^trNSh^yv-'X^-Ql 2<7)y-h 
tc:A:']fi-^ (IN) NMh^yi^'XrJ'Ql 3c0^r- 
htRteA^f^fi-f (~IN) i^Kh'^fih. tt:. Ay 
>'N'-:?«*llIK2 3 0{i. nm.V^y'JX9Cll5. Q 
1 6ioy-M=A^i$iil.A:»](i-^ (IN) bm,X-n 
fi-t (~ I N ) y^N'-^a*I118&2 2 Ot\m.\iZ 

[0 1 24] -etT. Vyy=JX9Ql2, Q,\5<r>X 
ll^thyy'JX^Ql 1. Ql 4c7)^r'-haffitc(i, 

it. V=^y'Jx^Qi3i5iiX/Qil6<^X-)imt. 

'^yvizm.^fix. KHizu-\^K)Vff)m^x-n^ti 

[0 1 2 5] HI l{i. Wi^<r>J-^X'ai^-/9mt2 0 0 

<o^-)]mzmi o^oNM'f yj<i-mM,2 lommL 

tzmnx'hi, f^xui^'v9^^2 0Q\i. mm.% 

titimx'h 0 . nmm\^^z^ -v v v—?mzmm 



^iXfz$'W<r)^MVyy'JX^Qla.a. Q (~aa) 
— , QmA, Q (~mA) ^ — Qz<«>. Q (~"z<u) ifi 

a. (~a),---m. (~m),---z, (~ x) (r>\\f 

tiMzy-vifimmii,nrYvxwma. (~ 

«),-A. (-A).-a), (~ft)) tA:»JJI8**SiB? 

^ixTv^s. ^nmvyy'jx^M. m^<r)m^ti^x-f] 
^tih'^r F i^xist . ^(DKmmti^x-fi^tihm 
¥ vx\,zm.^ii^ 2 mf->iii't<r>\^^m)mm^Ktz 
'^r-fc^oti^s. mui. nmv^y-Jx^d&a 
to. {~a.a) (D\i!,Mm^^ti. nmv^yy'JX'^ 

QmAtQ (~mA) <r>]i!,-hmmW,^1X. NMh^V 
'JX^QxcitQ. ("zoo) (ig^gESiXTV^S, 

[0126] NS^ yj^-^m^2 1 Oti, ^lOj; 0^ 
NSa';;^ h 7 y S/';^ ^ n -y ^ y h V-^- OJiJ^lffi 

(SI ) , (-SI ) (ctf^Siil.. 

[01271012 (a) mif (b) {i, 01 100 
S^<Oi^a5W-v'3y*gllSr5Fl-0'C'J>.?., 012 

(a) (4, 01 \l<Ziinhf<Xx:i'J-y9^^20 0<r>^ 
(SI ) , (-SI ) cr,W^i^.L. 012(b) 

NS-f y^N'-rJ'lilg82 1 o<D\tii}^ ( SO) . (- 

so ) OjSJ^Sr^-f. 012 ( a ) \,Z^^fihn< . N 
M^N'XO^'-y^'[l]gS2 00*>^>aJ:'3$iX-&&J^{4. 
fi[Vdd*i5V)!)>i5>i£TLTV^S. ClitJi. NM>'N'xn>'' 

>y^'ieiK2 oo<o*-y w—^mmmm-h^iimv 
yyi^x^ <^\i!,-)]mmmzim $ n-c v ^ s t 

^mefiTT'^bO. NSh7yx;?.:?coL#v^ffl(cMJS 
■tl.ffiTT*>l.. L*»L, NS-f y>'N'-^EIK2 1 0<0 
ai:'3»fl^T{4. iS«{4Vdd*55V{c[5]mfCv^^. ^co 
J; at, nmAyf<'-'?\m2 1 0{4, ;ei;(4Vddcot£ 

[0 1 28] ±iBL.!t01 OcONMhyyi^X^i^i^^ 

t^yA-^m^2 1 off^mmi, a^coAux-i^g 

y*«#;t4>n, Cix2r01 3:n,M01 6tc*f. 
[0 1 29] 01 3T&mi 6{4, 01 OtfO-f yA'-rJ' 

iiis§2 lo^^ttzm^mmimmx'ht. 01 

Ot|lI«(CNMb5yv''X:5'Ql i:nj5Q16i:, ay 
ry-tCl. C2 5r<£oTV^|>3&J. ^NSh^yi^'X:}' 

coA:'!^, hh\>^ty-v<r)mm%^^tfzi,<r)X'h 

[0 130] -r^:b*>, 01 0tf0^yyN--^Il]S|2 1 0 
c7) h 7 y i^'X:? Q 1 2 A^'5l-yiil(^ LTV W l^'^yPSrliJ^I 
f 2.<^{4, X'h'm (IN) *«>'N-f l^'^/K^mp-eS)!.. 
icoy^*^, itiSicm^ixT*.^!. b7y>'';^^'Q i 2<7) 
A^iJffifi, ^tcvN'fK;i'-C'J)S^£i>S«^<. A:bfl-t 

(IN) *VW K;K^B$7t'(t, >'Wr-^ix{fiV^C:i; 

[0 1 3 1 ] L7t*<oT. 01 3tc^-rJ:oti. Yyy 
'yxy(^\2(r)X-ymiWm:\its:<. Yyyi^X^Q. 
1 2*<jrylW^4B5lt:. >s^\yK.)V):.ti:i>X-h'm 
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(IN) <>zmmixi>mm<. ±<mtmmmi:> 
til. 

[0 132] tt^. mi 3cOh5y>''X:5'Ql 5{CML 

uKfit^shmxmsi (~iN) izmmi>ztiz 

[0133] ZtltmmiZ. lll0c!5'fyvN'-^|lIS&2 
1 0£7)h7y>''X:5'Ql 3*ijry|!)f^L-Cn-U'<;US: 
tblltlcoii. Kmxtii^ (~IN) ti^/\-t UK;\.<7) 

iz^^iiX\<^hX:hi^<^mmii. mzu-uKj\,X'h 
l.!e-S(i^< , R^Xiim^ (~ I N ) *syN>f 

[0 134] Uct^-iX. mi4liZ^tXol<z. hyy 
i^'X:?Q13<OA:'3«S:^7'»'Hf{i'5:<, 
A^Q 1 smymi^tm^z^ n-K/l.t'Srl.A* 
Sa5 (IN) t«igEtTi,SI^*5^<. ^<|S|t»f^*i 

[0 13 5] ill4(^h5>'>''X:?Ql etCRIt 

Tt. ±iaJ:l§Itt^7)a*lcJ:0. ^^-^yKtc^^^n 
•Cv^7tA:/3«l:, h^yvX^'Qi 6*-"^y»f^-ri,lt 

izx3^uKfUb^j:imxijm (~i N) {cgfiK-ri. 

[0 1 36] ixtc. 01 sti^tiatc. y-yyi^Xi$' 
Q12. Q13. Q15. Q16<^-eti-fn<0A:'JfflSr 

±iEi:|5l«coaitJ; 0. A^lffigP (IN) ^SfeA^l 

^gp (~iN) ^zmmixi^^mmK. miot^< 

WltWli^^'iroltifiX'^l, 
[013 7] 01 OtS^L^'f WN'-:J'II||&2 

lOT'ti, h^yi^'J^^Ql 2i:Ql 5coy-hmE2r 

hy-yrmcOhyyi^X^Qll. Q14coy-hm% 
tf^Wzim^tiX^'^li}^. ZcOhyyi^x^Ql 1, 
Q 1 4 t mz^ ym^X'S) I iZm^^j: < , hyyJX^ 

Qi 2hh\,^iiQi smymi^i-^t^iz. NMh7 

yi^'X^J'Ql l*|)V^(iQ14<7)^-'-h«lit>'N>f Ix'^ 

[0 138] 01 6t=S-rJ;3tC, hyy 

VX^ Q 1 1 S)^ l^fiQ 1 4 hm«i^«}it:J|f^ 
-rsw-Cti^r<. hyy'Jx^Ql2ifi:^ymiPtim 
tc/WK;Ufc^:l,A:bagP (IN) fch^^i-'x^Q 
1 li^y-hmffi^gf^L. hyy'Jxi'Qi5 

mywm-imiz^^^ uK/i^t^siKmx-^itm (~ 

IN) i,zhyyi^xi?Qi4<D'y-hmmi:mmixt 

[0 13 9] ^<Oj:d{C. Nmhyyi^Xi^X-m^^tl 

fz^y^^-^fmi 1 o<o«-^t,. 01 sjbmmi eiz 



^tXoizmm-^ZtizXO. ^h\,zVyy=Jxj^<n 
i^y^yY'^?WM.^<r)m!mi::}^^j:<X'^t<r)X\ E 

ummit^ti. immn'^m-^'^h z t ^<x^ h . 
[0 140] {y-y^mmmii\i. htmi^z^-t 
^ yA-'^m-^mh^m.^-^h'txf—^^i-mmz^ 

[0 14 1]*^. i^m:wmh. 

(0 142] 01 7{C^^f 77^01^5 US. 2^cnA 
>'A'-:?a*IfilSS5 2. SSSrffio-Cffi^Uc'f WN'- 

:J'iiis8tA:»j3SSi5 ( I ) amwMx-hm^ (~i) 

coratc , ^ -y f-y^^i^T'l)^ PM h 7 y x';?. Q 2 
l*3j:t/Q2 2SriS{t. .roPMh7yi-'X;5'Q2 lis 

i6^'D.y:?ft^ (-C wa) ffKmmm%x-hm> 

(-L) *^^>A:'3S^il., 

[0143] sfc. ^ y)^—^mimm2<n^-h^% 

(~0) t^h<r)%-h (~OUT) (i. 7^'-hVN'>yi?;U 
-re J; -:. T±fBL>^^ Pmhyy'Jx^Q2 2<r>]^U^ 

ymiz. x-i •yi-y^m'FX'hhPmhyy'Jx^Q2 
Ai-frixim^tix^^t. 

[ 0 1 4 4 ] yA'-^'3l*llIS&5 3 Wtfi:^)4|ga5 

(O) ■f}^(,</)liit) (OUT) {±, 7^-hVS;.x^';l/-r 
tcJ:-:>T±ieUcPSh7>i^'x^'Q2 icOHk-f >-« 
X'f >y^y^«^--CS)SPSh9yi'';^:?Q2 3^ 

iYLxmm^tLX\>-^6. 

[0 145] ±IBUcPSh5yi/'X^'Q2 3i:Q24 
•yf-y^'&SiJffli-ri>/ia')0^a-y^' 
m# ( c 1 k ) *»fJi»<i#A:'34iglfl5 ( L) Ti^'i.Arti^ti 

[0 146] Z(7)Xdl,Z^ HI TtCS^-r^-yf-HIBS 1 
{i, 02{C5^-r'f WS-^'|limc4ffliOPmh7yi^X 
^'Q217^MQ24Srff^tCft!lIlL;tt.<7)X'J)|,. 
PSh7y>''X:5'Q2 17^SQ2 4{4. $'l-gp*^^>c7) 

mMmmnx:^m (~l) fcj:tx$ijfflni^A:^i«a5 

( L ) i}-^^<^mm^izi. -5T . 7 -y ^mSS 5li:X)V 
-m^^^ht^y -y ^iftf^^-lirl. 1 5 1 cOT'S, 

I., 

[0 147] 018{4. 017{CS^-r7-yf-|lIS85 lO 
v>;K;uSr*-t0-CJ)oT, A:»3«a5 ( I ) tcA:»Jft-f- 

( I N) riea:'i«si5 (~i ) ^zKmxm^ (~ 

I N ) i)^Xi)^fih t , *i]i4P«-f A:>3ffia5 ( L ) tA^i 
§^il.:7o 'y (elk) bmMmm^X:hti^U 

(~L) tA:'3$ii&Rte:?n>y^ft^ ("c 1 k) 
tJ:0, StR$fLl>x;l.-||i^^t5-y^»lf^(=C>t/^ai 

(OUT) tK^tii:hm^ ("out) 
miO) tm:lii:fjmi (~0) *^f>tii:?3 $ixl>. 

[0148J»:t, ISf^S-ittHJfS. 

[0 149] 01 9{4. 7 7^0815 1 2:Klf^$if-/i^ 

|H|0 ( a ) mmimx:hm ( l ) t ^ssfsijiipm-f 
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A^J^gB (~L) i:tA;'J$ti'Si?o-x^ft-t (c l 

k) fcK<g^'D.y^fi# (-C 1 k) i-s-riiT. mm 

(b)ii. ( I ) t^KA^^gP tlz 

A;^§ixl.A*ft^ (IN) tm:X:hm^ (~ i N ) 
0-C% |5lH ( c ) ti. ttl:>3SSgl5 ( o ) tRKai^i 
sigi: (-o^*»/5>a3:»j§ni.aj:»3fi# (OUT) ts^g 

aj^ifi-t (~ouT) 2:5K-riiT'$>i., 

[0150] *IISfiJg®c07 -yi-m^S 1 {i, Wffllfi-^ 
A;'3«g|5 (L) tCA:'3$tL&^O.y^'ft-^ (c 1 k) *« 
A>f r 1 J t'. R|gSiJ»ft^A:^Jiigas (~L) <7)Km^ 

^■y^m^ (~c 1 k) *Jo- roj <7)m^ii. XiV- 

S^'0'/^ffi# (c Ik) ifu- roj Sie^iJffllfi 

^xfim^ (~L) iOR!iBi?o-/^'fi-^ ("c 1 k) *f 
[0151] ±MUzx)v--imti,i. x-f^m^ ( I ) 

*'4>«0A^lfi-f- (IN) *i'eoiltaJ:'3SSI5 (O) c^tiJ 

:'3fi^ (OUT) tLX\^-f)^it. WMX-))Wi i~ 
I ) ^'t^comxm^ (~i N) *^-?-<7)d;*RlKtti:<3 

ffigp (-0) commtim^ (-out) ttxiii:^^ 

10 152] ttz. ±IBL^!7 7^tt»i:(i. 5>y^B» 
<7)iil:tl4t«2:mj*-r.S C t ^ 3 . 

[0153] Mi^mzii. HI 9 ( a ) tc^-fj: o iz. 
^u-y (elk) *>VN>f r 1 J RK^'n -y ^ 
fi-^ (~c 1 k ) *^o- r 0 J <7)m^ii. X)\^-^mt 
HI 7c0PSh5>'i^X^Q23i;Q24{i:3}-7 
L. Pah7yi'';^:J'Q2 1 fcQ2 2{i:t>'i:^S. 

[0 154] HI 9 (b) lz^ti.oiz. A 

^Ift^ ( I N) *5 roj t\ R!|6A:']fi^ ("IN) 

rijl^^St. PMh5>-xX^Q2 7i:Q2 9*i^ 
PSb7y>':^^Q2 6i:Q30*^:*yrS^: 

(OUT) {1 roj (-OUT) iz 

[0155] <is:t. ^'o-y^'^t^ (elk) j&iD- 
r 0 J T'. R!|g^n.y :?fi-^ (-elk) A^W r i j 
(Dm^ii. 7-y^«ffit^0. 01 7cr,pmhyyi^X 
fCl2 3tQ24l,±ytyL. PS>9>'v';^^Q2 1 1 

Q2 2(i5}-7-tl.« 

[0156] ^c7)/ii6, A^ljffigP ( I ) tm:Xtl& 
(~l ) c0Atim^^zmh^^j:<. Ill 9 (b) ^z^-f 

mmcoxf\^-m(r)iiim^ (out) co roj **ps 

h5y^'X^Q2 3^:0LT. PmVyy=Jx9Ql2b 
tQSOtSr^yL. K!|Sai^fi-f- (~OUT) co 
ri J *«Pah5y>''X:5'Q24$::frLr. PSh^y 
>''X:5'Q2 7i:Q2 9t^3j-7t-^/^i6, 1119 (c) 

( I N) roj ■C'Ri|SA:'5<i^ ("I N) (0 r 1 J *i 



[ 0 1 5 7 ] COi 5 HI 7 (C^-r^ -y f-Mti. 
Am<nvm.h'^y'JX^Ql2 lBSQ24<:oy-hJ'i'h 

K52, 5 3*»^>^S^WN'-:5'|affi(02#!S) ^1 

[ 0 1 5 8 ] ^fc, ±immmm(r)y yi-mmt. m i 

[0 159] ^ij. ±127 7^13^5 1-C1J. PSh^ 

«±^<, pmhyy'Jxi^i,zithr,xNm.h9y>'x^ 
^zx <o m^mm-i zti^x^h. 

[0 160]a20{i. Pmhyyi^X^^m-yTzmi 

7<Dy'y^mm ico'f y^^-i^mmmimzmmt 

[0161] m20l,Z7}k-ty'yi-m^5 Hi. WS- 

mm2 i<^Xtii:hmmz^ix^ixPmhyyi^'x^Q 

2 17!>MQ24S-i;LT. :7o>y^'LtR(S^'n<yi?- 
L i: j; T y- h &$iJ1Jp-ri. t c7)-c*^ . 
[0 162] ^it14, I117ts^-r7«yf-|llg&5im 
9Uommm&i}^^^^m:c-i^aykLX. 02 
^ y>'s;-^'IilSS2 1 i±Mcr>mejb^m9tX'co^ yf^ 

[0163] ±ie«^2rfi5ffl Lfz^\t. A Wn'-^® 
K2 l«7)#pah5yj;x^'t*t-r-S«5gJ^^5'>yH 

[0 164] tfz. 02 1J4, NMh^Vi/XrJ'Srffio 
•y^III886 1 $-«^fC>f W>'-;5'|pIgSS:0ie-^t 

[0 16 5] 02 lt^^-r5-y^IIIfS6 1{4, 01 Ot^ 

y)^-'^mt2 1 Q<r)X'i^-hW,z^ii^ti^m. 
Yyy'Jx^Q,2\ym:i2A^WX'X. :?o-y^'Li: 
S:te^n -y j^-L K J: o-cy- b S:0Jffllt-S \i<r>Xh 

[0 166] ^iCLTJi. \m.V'yy'Jx^^m>^fz=7'/ 
f-|HlSS6 lco[lISS«jjg<7)^N''Jx->-3yt LT. 02 1 
ayAy)^-'9m^2 1 O<7)gp^^t±iEcO01 3BM01 

[0167] ±fB(7)fflfK*^^>^r2,^ yyN-^ms&^Sffl 
Uc7 yf-lHlif&6 1{4, Ayf^-9mn2 1 OcO#NS 

h 9 yVx^^zmh^W^^'y "^yYh (r>wmfkifi 
[0 168] (ryHEISS) 02 2(i, ±ie0lc7)>f y 

^.-^m^Wkt pm.v'yy'Jx^b-ki&^i-^h^xm 
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[0 1 69] s-f. m^mm^. 

[0 1 7 0] ll2 2cDAND/NANDIlISS6 2(i;. m 
[0 1 7 1] |&ail]g|55{i, 4ffl<0PSb7>'j^';^^ 

Q3 ijbmQ3 4m\^xxiji::Mtmmmt^<7)^ 

^^^mii><^X'hl. ttchh. XM^a, b2o 

b) hxij-t^, ^ix, &<r)X-)]imty^^yYt 

coralt'ti. PSb5>'S/;^^i^Q2 1 i: Q 2 2 S-il^JfC 
^fc. SlKa(OA:/]ffll35i:«ji (Vdd) t<7M 

[0 172] ±iec^PMh9y>''^:J'Q32tQ34(?5 

Mh^yi^'X^J'QS lfcQ3 3<?)^-'-ha4, m,hffi 
X:f]^iixx^ -yi-yymhixl. -ett. ±iBx^ 
-y^yy(r,^mziStX, Pah7>'i^'X:^Q3 1 tQ 
3 2<7)li, iJj;lXPSh7:x>>X;?Q3 3i:Q34cr)rBl 

*»^>A-f r 1 J x{4n-K;w r o j ayimifiiii 
[0 17 3] fzfzt. ±ie<7)PMh^y>''x^Q3 m 

SQ3 4Jt'{fC{4. u-VK)V<n^-nifiVyy'JX^ff) 

m^ory HI1ISS6 1 x\i. A yK~-^wm^3 2 . 
scifcfcj:'?, ^■y\vK)v<nw^i^->x\^h , -ttsih 

ib. Z<7)A y^^-^m^m^5 2i5X-(/5 3ii. mi7 
KIIS^ lt:-(y-> N'- » *IHISI 52fc=fct>'53t|i)l:l« 

[0i74]»:tc, 

[0175] AtS^ill a3&« r 0 J (Rlsatt r i j ) 
•C\ b3&>' r oj (R|Sb« r 1 J ) oJS-^{4. 02 2tc 

t, Q3 2tQ3 4mytitz!ib. -iyj-^-f^mM 

cr,Pmhyy'J:^iS^Q26tQ30l>i.:tythiP. PM 
h9yi^'X;J'Q27fcQ29*ijJ-ytT, ry\^fii:fjifi 
roj . ^yHtti^)*^' rij t^i,, 

[0 1 76] ±IBi:|S|^t, A:']§il^a*i roj 
ifeaJi r 1 J ) t\ bA^Tij (Rl5b«4 roj ) co^ 
■^{4. Tyvtaw^Oi . -^y^'^i5:>3*^ ri J fc=5r 

I, 

[0 17 7] tfz. X:h^tllaiti^ ^ 1 i (R!|ga{4 
rOj ) t'. b*i roj (RifebJi r i j ) (Oii-&(4. 
TyKaJ:»j*i roj , -^yHa}:'3**ri J t^rS. 
[0 1 78] A:ti$tL?.a*< r 1 J (^gaJi 

r 0 J )X\ b*s r i j (Sifebti r o j ) cO^l^Ji, 



[0 179] 112 3J4. 02 2<7)TyHIIISS6 l<7)i^y 
;K;l^S:S^^llT'S>'3. I124{4. 02 3ciDTy H|1I®6 

[ 0 1 8 0 ] 02 4 tS^-r J; a t . T^- KESSfi. A:^ 
$nSa. R<6a. b. K<Sb«7)«-A:»J<7)ffl^-^i5-a-{C 

JStT. FJT^c^lfeaa (AND) t-ecOS^ (NAN 

D) t^^iii:f]^ixi. -etr. TyFffi:<3^:>-yFai:'j 

>'A'--:?3l*|lIffi5 2. 5 3^ffl^-^iyfrl,itKJ:-5 

•cai:ftK;p*>'ffliE$)h.l.c^T\ 02 4 (c) iz^-tX 

oiz. mmizi^y'yymiiL (vgnd ) tmrn^m^^ 
tii:hi-izbii'X'ti, 

10 181] ifz. ±immm(^Ty mme i {4. 
miiz^^tA y^'-^-i^m^mmumtx^^ifzub. m 

[0 182] ^rfc, ±ieryF[lIS«6 lTi4. PSF7 

[0 183] 02 5J4, 02 2{C7K-rPaF5yi^'X^ 

^ I. T y K IllSSc7)^i^M^*-tllIS&0T'J> h . 
[0 184] 02 2tC^^L/cryK|flIS&6 Hi, >f y^' 

-^^iiiK52. 5 3t. ^mmzpmhyyi^x 

i'Q3 1 Jb^Q 3 4 i-ib^j:mmM^ 55t Xm^^tl 

Tv^i.. m25(7)Tyvm^3 1 o(4, 02 2<DTy\^ 

m6 2<D-!yj-^-lSfm^W5 2. 53t^t,*j:hAy 

[0 185]-r^t>*), m22iZ^thyy>'X^Q3 
lfcQ3 2{4, X:tji^mab'/y^y}^t<r)Uzv-x 

b VUA yi^mizmm^ix. hyy'Jx^Q3 1 1 Q 

3 2coy- hwzRmAm^~h tx:hm^ht^< 
^y]^tii:hm^tii-!y.'^-mmzxij^iii. tta. 

b7yi-'X^Q33tQ34{4, miXf)^3~atm 

mt <omz v-xt¥UA ym.mzmm^ti. vyy 

i/*x:?Q33fcQ34 hmffitCRteA:ftfi-f-~b 

~a*vN^ w'^KoajiA:'jfi-i-5!p'-f y^^-^mmzx 

[0186] tZ^ifi. m2 5iZ7F:LfcmmM^<r)hy 
y'JX^Q3 2CDXtim^. ^IZU-UKllXhl'm 
(4^<, hyy>'X^Q32mymm-^^-^iZcr)^ 
u-UKiUi^X:fj^tihij(OX'htHiX^\ Ltaif-o 

02 5ts^-rj;at, Vyyi^Xi^Q.3 2(r>X^^ 
^:ify'yyYXUts:<. Vyy'Jx9Q32i:iHym^ 
ttmz^-V'^iVt ^J:hX-})^Uh izmm IX 

m<. m2 2b±<mtmm^dzttfix'th. 
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[0 187] tfz. m2 2cr>mmm^(oh7y=yxi^Q 

[0 188] 02 6cO7yK[aiB3 2O«±. 112 2 tS^ 
[ 0 1 8 9 ] 112 6 $rll2 5 t<^mX'itmUc^^. ^ 

yj-i-mm)mm>mwimmj^<7)mmi. mist 
mmT»>^*K m26(7)mmmii. ^y^-^-^^mm 
pah7yvx^Q26 <7)X:f]miztm § tix v ^/^mii 
tf^i X. \'yy'Jx9Qi2bm ymiPth 

V\ -f yA-^[n]S§c7)PSb5yi^'X^'Q2 9C0 

<0A^i«a5{:^WfJ:v\ 
[0 1 9 03 I12 7{4, Nmhyy'Jx^f'Xm^^tlfz 
T y F ass 3 3 0 I. . 

[0 19 13 m2 7cory}^m^3 3 0ii. >fyA-^ 
»*:I1ISS2 2 0, 2 3 07&»Ji,^rSNS'f yA-rJ'lUgl 

f c7)BuS<7)h7yi;x:?Q3 1J^MQ34*»^>^S 
ifirJI(IIfiSi:-C«BSc§tLTV^S. 

[01 923 ^yA'-:?a2|s:|l|j§2 2 0Oh5y>''X:J' 
Ql 3c7)A:>3ffi{i. ii^n-l^'^/P^iA^J^fLSJ; dfc 

'<.;Pi:=5rSl^l5|SS*><?>«OA:»J«ia5fc«i!LTi,. ijf^ 

[0 1 933 tfc. m2 7(7)Ty]<m^3 3o<7)mmm 
mn. ±si^pmhyyi^x:s^x-mm^tifzm2 2i,z 
s^tnaiiissttJv^T. Y'jyi>x^Qi32<nx^^f^ 
^v-^yY\zm^'^fix\^h'(^h'^\,z. Vvyjx^Q. 
3 2mym^'fh^i^^z'o-V'<.)Vifix-h'^iih J: 

A:^3S!gi'btgfMt, h7yi^'x^Q3 4<^A:>Jffi 
*^'«jSt^fge^ § fit \^h^hmz^ h 7 y v-'X ^ Q 3 4 

[01 943 (:triHl8) Il28{i:. PSb^^yX^ 
R/NORHIS&Sr^L, 112 9tt. 0R/N0R|gSSO 

i^yif-jVk^-^mxhh. 

[0 1 9 53 OR/NORIlIS86 4{4, 1^8111885 6. 

A y)<^—^m^Wk5 2*5J;lA'5 3*^A,ffl^$ii|.*>\ 

Ay)^—9Wf.mk5 2iii.^'b3<r)mtmmt. m\ 



3. fc<fct/02 2CDAND/NAND[l]gS6 l<7)^y>'^' 

-5'a*iiiss5 2±5<j:t^5 3fcisifc-fts. im.m^5 

6li. 4ffl<?)h7>'j/'X^'Q4 i;!)SQ4 4{:J:0fi-t 

iii:htixom^m^^tix\^h. zcommm5 6<D 

PS h 9 y i^'X^ Q4 3 feiyf Q 4 4 (?)a}^}Sg*i>f yA 

-:5'S*I1IB5 2(^Pmhyy'JXi?Q25cr,V-Xt 

-( y/'<-i^m^m^5 3<r>Y>mvyyi^x-s'Qi2 9(Dy 
y'jx9(:iAiiiXi/QLA2<^^1ri^myf<i-^m^ 

m'^5 2cr,Pm.yyyiyX9Q.2 6c7)y-hfeJ:y^'r y 

j^-^m^n^5 3cr)Pm.vyy>x^ci2snv-x 
\.zmm^tix\^^. 

[0 196] ::<7)J:p^OR/NORIl]S56 4*»^>ai:fJ 

fmLb'rhZtii^Xi^>. OR/NOR|IIS§6 4Srffi 
m-hA yf'^-^m^mtS 2i6i:U53\i. ZCO^ 

ti>, m6Jbmi9cr)i.dl,z^-thZbipX'^h. 
[0 197] {A^X9)V-i^V:^mmm3Q\i. 

pmvyy =jx^a)?i-i}-hm^^ ixhmimmmmt -e 

<OS^a S- tH:tl-ri. E X O R/E X N O R [HSI^^ 
I13 1{4. EXOR/EXNORlHlK<??>'y^;l'S: 

[0 1 9 83 ll3 0tS^-rEXOR/EXNORl2]S#6 
5{4, 02 2t3j:t^2 8tllS^§tl^-f yK-^'^jIs: 
IlISS5 2JDj;y5 3 2rWt-?>. CICOEXOR/EXNO 
RIH1S&6 5*^mr3*iOAND/NAND[HlgS6 ItSiy^O 

\^X(r)?f-x'hh. mmm^5Hi. A\mpmvyy'j 
yi;x^Q4 5:;^SQ4 8i4. y-h(cA:'3Stti.fi-^ 

h7yi^'X^Q4 571;SQ48t, ^cOV-X{:;«i:, ft 
■tb tfz\t~hi)^Xf)^fihifi. y-Uzm^SiifiXf] 
^tL. V~Xl,zimbi}iX:h^illhyy'Jxj^Q4S 
(DYU^y. t5it^y-ht:Stefi-f-a3&«A^)$ix, 

y-XtKlEft-f-~b*>'A^J$^ll> h7yi^'X^'Q4 5 

o K ix^ yifiA yji- ^'tt*[ilSS 5 2 icfctti) h 7 y i^' 
X^2 50y-Xi:-f yA*-^^|lIf!&5 3tt5ftl>Q 
2 9 h b K<l-ta*<A:'J§*I. 

y-Xtg;iEft^~b*iA^J$iX|. h^yi^'X:$'Q4 7 

(7)H^-<y. fcJ:t»'-htRtefi-t~aA>'A;'3§iXs 
y-xtfi^b *5A:»] ^ixh h 7 y xx^ Q4 6 <o k w 
y*M yA-^'^^mgis 2i,ziHilhyyV'xi^Q 

2 6cr>V-Xt-( yA'-:?S2|s:IlIfiS 5 3 tfc(tl> h 7 y 
vX^'Q2 80y-h{C«^§iXT^^Sn-CV^^. 
[0 1 99 3 ;<7)J:^^EXOR/EXNOR|lIffi6 5 

i)'hiiit)^ti:htiiijm±. iSMmir^y^yyvmis. 

VGND t(JSIi|tl:{4i:-ri.Ci:*^'-C'#S. EXOR/ 
EXN0RigK6 SSrfll^t-S^ yA'-:?S*llI8&5 2 
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[0200] (h5>fXr-MI]S§) 03 2{i, 3e»S-fb 

[020 1] ^1*. m&mm^. 

[0 2 02] ia3 2{c:^^-f<J:aC. Sfflc^PSh^^i^' 
X^Q5 17bMQ58{4, a, Riga (~a) . b. R 

teb (~b) <7)4'^<7)Ktm^izm^\'^x . m^(7)im 
mint, a, h^ti^tiizimm ■ mm^xiji- 

SlttiO^ 3««c7)mi!gmEVH , VC , VL 

(fiL, VH >vc >VL ) . zzx'ii. ±^mmm 
(7)ry]^m^tnmi,zj'<x ■ vyyjx^ ■ ni^-/9<n 

[0203] ^LT. mUi. Z<r)Vy-iX'f—V^^ 

imMmmmzm^^h^\i. ±m.-nm(r>a.m 
xoizm^^^ztij^x'^i.. 

Q64i:3yTV-9-C3 lfcJ;lXC32(4, HHc^-T 
2fflC0'fyA-:?S*(Hl8S7 2. 7 3^«fiKt-C*3 0, 

mizmWJ£^iii:htlPmh^yi^xiS^Q6 5. Q 
h 7 y i-'x ^ Q 5 1 j^SQ 5 8 -C'«^$ ti^i&agpoa} 

[0205] *;t. PSb7yi^';^:J'Q6 5. Q66, 
Q6 7{±. mmffVH , VL , VC &Wj«;il);^-f 7 

i->yhyy'Jx:$'Xhi. 

[0 2 0 6] 113 3{4, ms 2<D}'y^ Xy—hmm 

iff)i^y)ti)V'i:if:-rmx'$>*) . ia34ti, m33<7)h^ 

ZiHzm-^\>^X^^iih^^it^ivfzlii:hm^c 
coi^jL 5 u-i^B y^^t:^-f■mx'h?>. 
[ 0 2 0 7 ] mmz-?\,^xmm'^i . 

[0208] ll3 2(CS^^h7-^;^r-M5]SS7 1{4. 

ath(D^ii^'ix^ziElkm. • nmmcr)\,^mt-ix:ht 
lilbizJ:*). c*»^>VH . VC . VL m^-fixij^i^til, 

ti^tii. mmzii.m3 4<7) (a) , {h)iz9iktx 
oiz^ A^ia, himt-tiztizx-^x. mmu) 

(02 09] t-r. A:»Jfi#<Oafcb*<roj<^Jl-^ 

li. PmVyy'JX'?Q.6 5. Q6 6i}<:^yf^j:'0. P 
Mhvyi/'X:J'Q6 7*>'>ryr^7ta6. ci}-hVctfi\ii 
iJ^tl^. ttz. A:'jfi-t<Oa** roj hifi n s 



<D^{,±iitmmizci}-i^vci}^tb:fj^tih. zti 

{i. a*< roj <7)ii^li, immcopmh'^yz^x^Q 

5 1. Q5 3, Q5 5. Q5 7A>:t7i:^SJtii6. bO 

A:'3fi#tc^SPSiti.^t^< PSh^yi^'x^'Qe 7 
Sr^ryLT. c;?)>i^Vc*^-aj:<j$ni.c:i:tc<}:l.. 
[ 0 2 1 0 ] ^i't!. A:ft«-^Oa3&i r 1 J X 
-yi-y^hyy=JX^(OQ67myl. mm^cop 
m.YyyVX^<^b2. Q54, Q56, Q58*^:t7 

jitc. PMh^yi^'XrJ'QS 1. Q5 
3. Q55. Q.51ifi(y^h, Z(r)tzlf>. b(OXm 

mzm-:S\^x c i}^(>coiii:hZEi}^^^ti-l . 
[0211] ^ZX\ b*5 r 0 J c7)Ji^(i, Q 6 1 1 Q 

n^tlXPmhyy>'Xi^Cl6 6mytQ6 5ti'i^y 

[0 2 12] tfz. b*i ri J c7)Ji^{4, Q6 0i:Q6 
4 y i: ^ 0 , h y VGND Ifimk 

^ixXPm.Vyy'Jx^Q6 5ifi:^yLQie et/^^i-yt 

[0 2 13] ZcoXtiI/Z^ :^mmmm<7)hy-<X7'-h 

mm Hi. pmh^yjxi'bayT'y'fmx'm^ 

[02 14] ±feilK?^.«Oh^^Xx-MHlS& 
71{4. 01 i:PIt'fy^WS*IlI8&7 2. 73Srffl 
V^T, PSb5yi^';^^Q5 17^^Q5 8T«$fLyi 
ifefflgPOtii:»J&fflIE^|. cfc ^ tfCJty). 03 4(0) 
iZT^-rXoiz. OilJ^Kc. mz. o-K;pj7)tB:Jj^ 

ii, mzm^<r)mEEtx'mm^zTA<'ofzm^<7)mEi^< 

[02 1 5] iXfc. I135{i, m3 2cr>Vy-(X'r-h 

mmm^ uzm<^mmmizmmfSimx'h o , 03 
2b^-utrziimmzmt^^miLxhi. 
[ 0 2 1 6 ] -?-^T\ mum^mm^mhy^ xt 
-hw^mmt^^^ii. tiiijmm<7)v\{ tvi tco 
MEmm^vH >VL x'hib. (VH ) m(r>x-( 
v^yyhyy'Jx^X'hhci6 5 t^Wfiiz ^ yim\,z 
^j:(i>^j:<x i> . mmm<7)mm±Tti^tumi^i^^ 

tsL^Qe 6i}i^^iZ:^y:\kmt^j:^-riza- 
(VL ) {i<7)|±l:/3«EK;i-*W*)#^>^v^^i:o:^ 
mmt^j:h. Z<DXo^j:^dtTXii. ^Wlffl (VH ) 
<7)x^ >/^y/h7yvx^'oQ6 5oy-htEPJn$ 
tihm&]y<mmjE-thfzi^izmiffzm3 2t:^-r^ 
yj-<-^m:^W7 2^w&irhztmi^tih, m 

3 5li. ^iicO^Hzm-^i^xm^Lfzhy-iXf—h 

[0 2 17] m3 5<Dhy^x7—hmmi,i. ±m(r>x 
oizimsmzsiitxmmuztzib. m32<nvy^x 
r- MSB 7 1 tit^x. ^i.<7ymmmm-}Lh 
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54. Q59. Q60. Q61i:. Hi(?5a>T>"ifC 
[02 18] ^fc. ±feh7^XT-K(slSS7 1. 81 

[0219] ( mmmmn ) 03 e a , 
mmmm-^mT f t- l c d 9 1 (^mmmiX' 

h^. *STFT-LCD9 IJi, LC 

D (Liquid Crystal Display) <r>^riWiAZio\^X ^ ^ 

(Thin Film Transistor) ^M^thtth^Z^ YV^ 

yH^^A" (T—?mmm^) ^^y-vYvAf^ (^ 

-^mm^tz^jOix-hh. 
[0 2 20] *-f, mmmmth, 

[ 0 2 2 1 ] 03 6 {c^-ti: 0 \>Z. Wl5lS§-*STF 
T-LCD9 1{i. ;</'7;^*:K9 2±<:O^Mi^l^fO# 

mim^zT¥Tt:mm-hm^ru'<^)v (tft-l 

CD) 9 3fc. i<nm.¥aWr^^-<^-JV9 3cr,^i:FT^jr 

- Y ic^fi-f-^ mw Lxmrnrntimmw^^t m 

'9ai-ry-M<9>f^N*94fc. ^(r>Y-VY'y^f^9A 

1= J: o TStRttWt L/cT F Tt^^^-^^ Mn t T# 

n«teo?gias:Ki!i-r ^ k 1^ >- h 7 ^ >'^' 9 5 xm^ 

^ixX\^^. 

[0222] ±ieLf.:?R^«5^M';ts;l.9 3 , y- h Y^ 
'^>'^'9 4i3J:l>'^'^"^ yh'7'f^N'9 Sti, ;{f7:^»ifig9 
2±(c-MMsn-rv^i,. 

[02 23] 03 7«4, 03 6{C^-rHJ^-f yh'^-fA' 

•C-m t ^>:g|5^IIlSSH-CJ) ').038tt,@37 =g-ia5cO 

[02 24] m31\<zm-YV^yY=7-^^^95\i. y 

o/^EIS&lOl. 10 2. 1 03 , TVYmnil 

Is 1 1 2 y^v^mtl 2 1,1 2 2 7>y 

^I1ISS131, 132, , Yy^Xr-YW^lA 

1. 142 ^t'-CffljS§iiTV^|,, 

[02 25] 7-yf-igS^lO 1. 10 2, 10 3{i, 0 
^U^l-^nyhP— 7*'^>A^3$fL|.7j<^^'a-y^ (X 
SCL) fc, RR^KT^J'O-yi? (~XSCL) tifimm 

mnxm^ih) bwmmmx-hm (~l) t 
tiioa#cj£ofita-cA:']$ixT, $yfflifi-^A^)«a5 

( L) r 1 J *JA*tA:>Jfi#S:;^yl-~-CtiJ:'iL, 
r 0 J *>'AI. t ta!friOA:'3fi-tS: 7 v ^-Tl. . 
[ 0 2 2 6 ] 7 -y f-ESS 10 1 ^c7)A^]fi^{4, 7l<¥|31 
SBIi-^XDi;*¥(5|«8fi^-XD*iA:']$n, 



teaj:'3ffigp (~o) TvYmm 1 1 1 

»:S<^5'yf-|ll»l 0 2<7)A:<jaSI5^CA:»3§ill.. 
[0227] |5l«t, 7 -yf-SJS 1 0 20tiJ^lfi-^(±, 

ryKdis^i 1 1 tryKniisi i 2iii:x^<m.<r>vy 
i-mi 0 3«oA:»]ffiaJtcA:^$^^. 

[0 228] ^LX. TVYm^l 1 114, ±E7>y^ 
HISSl 0 lc7)tij^] (OUT) t7-y^lHlSSl 02<7)Kte 
ai:'3 (~OUT) i:S:A:']L-C, 

7 -^i-m 1 2 1 o$ijwi-§-A:']ffla5 ( L ) hmmn 
m^x-n^u (~L) ttcA^j-ti.. ryh'nisii 1 2 

i>|3I«{C, ^'yf-mS&l 0 2c7)SlEtt5:>3 (~OUT) i: 
7-y^[llSS10 3iOtii:'j (OUT) tt^K-}]^ixX. m 
aat-etOSSt^i^ >y^lHlS&l 2 2ir»$iJffliffi-^A:'3S 
^ (L) i:K!|E«iJffllfi-^A:»]Sg|5 ("D tcA^l$*i 

[0 2 29] 7-y^[IlgSl2 1i:7-y««12 2{4, 

iiBt^ryKHisii 1 1 k 1 1 2*>^><oaj:>]fi^<o^ 

•^Sy^tJEEtT, H5^L^>.^T-^'^lll8l*><i>A^) 
$il-?.#H*ttOx-^S:7-yf-L, ^(r)y -y^Ltzf 

-^i^ti^tamcov yf-niss 1 3 1 1 1 3 2(cai:ti 

[0230] 7-y^[5lSS13 1fcl32ii:, i?n-y^'0 

PO:J'^ $ yy'X'X-}]^ixtz^mm%(r)T-9iy-vi- 
LT, f<oaJ:»J&-?-^imoh7-^Xr-M3S814 1 

14 2{ia}:>3tl., 
[0 23 1 ] h7^X7"-M5I88l4 1i;14 2{i, ± 
ieU^7-y^[HlgSl 3 1 1 l3 2-b^h(r)X-Mmt. 35 

a^k<l-^WFt<^;?iL-&i?-a:l;:J:oT, vh , vc , v 

L 3asi7)«j!imE^jiss#?-rsiktj; 

YV>^Vy^y(r)D\\iZ^^^ix. Yy^Xf-YH'^ 

yy^ y<7)D2i/Ztii:h^iil. 
[023 2] ^t>, 03 7(4, 2y-(yj^(r)Yl-^yy 
■i yiiZ^th YV^yYy>{^^9 5ff>-'U<mWL^M 
mttz^z-f Ill^tc(4±ie#lllg§*^*¥*^f6l{c 

^YV^yy^yizM. -e«fiK(=JEtfca*m#^tt 

[0 2 33] iiSU^idt;, 7>xf-lH]IS, ryHHISS 
iJ ilf h 5 ^ XT- h mSlTmSityi Yl^^yYy^ 
A9 5{4, >f y^N-rJ'S^IllSSi: Pm.YyyVxiftm 

x-mm-t ztm^x'huzii^. mm.Y yy^jx^ 

T««U>:^i:Jt^l.i:, Yyyi^xmWfi^^. 
X\ $StISiC*^'^^=2r < =3r-g.±, ffi»cOT F T N 9 y i^' 

Oll-TOitClEKlIlISS-frST F T- L C D Sr|5]B$tc 
fW-r ^ i: , ffiux YiUmiXh t\^o mj^ifi 
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[0 2 34] tfz. ^SIJU^ffiWHU'f yH5-^>'<9 5 

[023 5] I13 9{4. msecoy-h K7-^A-9 40 
mmf^'ymX'hl. y-hF9^^N'94{4, 9-/^ 
0881 5 1. 1 5 2-. NORSKiei. 16 2-. 
^yA-^mJSl 7 1. 1 7 2-. >f WN'-rJ'lHlKlS 
1. 18 2", >f yn'-^HIiiSl 91. 192-*»f>li 

[ 0 2 3 6 ] HS^ U^c^a y b a-7*»^>c7)SE^ D 7 

^'Yscm. mmi^mtitz^^yi-mi 51.1 

5 2- iOSW^i^ L J: X/Rmm^'?'~ L t A 
iJ'-YSCUi. SS?iJ«^$ilfc#5-y^lHlSSl 5 1. 

1 5 2-<7)mMmm-~Li3immi^uz^isi 
#9 7f-iiis&i 5 1. 1 5 2--C14. mm^'f-uz 

<" 0 J j&^'A^'J^itl. i: H(rillc7)A^lff-f Sr v -y^-f^ . 
[023 7]#7<yf-|al«8l SliOA:^^^^^!^*. S 

mmmm^YDtiim^ti. d^saisisufi-^YDjis 

tti? P 7 Y S C Lfe J:yRlKStt^ n -y ^'~Y S C L 
tPIIBtT#5 7^0811 5 1. 1 5 2-c7)tb:»]ffiO*> 
ioiX^(7)yy^mni 5 2. 1 5 3-{cJi»:ai:»]$ai. 
fcfctfc. R!|Baj:>J«~O*>(;>M«-rS#NOR0881 

6 1.16 2-<7)-:ff<r)xti^=f. axr/WMcoNOR 
08816 1, 16 2-mij<^Xti^'!'i,ztii:h^ixh. 
-eUT. #NOR0S816 1. 1 6 2-*^4>{4«iet^ 
^yA-:?088l7l. 1 7 2 "fc:{t:*]$ix. $<?>fc*r 
K-ri.^ >'^N'-:^'0SS 181. 18 2-t5j;tA''f Wn- 
:5'08819 1. 1 9 2S:)ijit-C«SS:tM:*;Uc±. ^ 

y-hiity-hfi-^Gi. G2-tcai:b§*i5. 

[0 2 38] I14 0J4. ±ieStt^D y:5'YSCL. R 
IkSE^'D7:?~YSCL. Si|HllBft-tYD*3j;l>'y 

[02 3 9] ilBUciot. 7>y^088. NOR088 

fcj:t>'-f yJ-^-^mm-m^^ixtzy- h F^'f a'9 4 
{4. h'^^yH5-f^N'9 5c7);^fc|5]«tc. jts^B^iO-f 

y/i-m^mmm^'^iztt.zx^psLhyy'jx^ 
x-m^itz^-^bit^it. hyy=jxmmmmz 

(f. :^'yxmm<Dm-^m±izmmm~imTFT- 

[0240] tfz. ^mmm<Dy- h H5^yN*9 4 



[024 1] 

[^Bfl^T)^*] mmiim(7)^mi¥^mizxtn£. 

■hmif^a^-h^tihtzib. CO^»*liaS:<s6oT088 

Lx i^mt^^ Ki-r-s ^ t *<-c# s . t Jt . m 

l<r)Vyy'Jx^b^2<DVyy'Jx^i,t. -mVMX' 
^T'#S, §<olC. mi<0b7yvX^i:||2<:0h7y 

'yx^{t. tmmm^im^^^tm.m^^^n.uz 

X-oX^mzx-t ^yi-y^/^^tht^ib. 

[0242] mm2tm<^mi^mi,zi:tni. 
mm^^(:>^j:hmitrciim2<7^hyy=jxi^ii. ^cota 

[0243] if 3 :n;Sil^ 6 l=l5iJ^7)i|i«f!|:ga 
(ciWf. mi. Sg2i>j;t/^m30h7yi^'X^*iPS 
fifc^^t. IIKOh^yi^'X^OA:'^*. IS2coh 
7yv;^^'i7)A^]«. J>I.V^{4. mscohyyi^X:!^^) 

y- V im.m^m^mzm,-th i a Ltz<nx\ 
■h^fdx\ix\^fz!^. iMmm^^^mzwrn-h 

^ t ck -:> -C. le^S: fSm^L-r S c: t tK'^ . 

{0 2AA\mi-^iT}mm\0{iztmmmm^ 

atiWf. m. m2i3j;l/^|g3c7)h7yx^:J'*«N 

ST-J)i.J®-^. m<r>vyy=Jxif<r>K-))^. y^2<7)v 
yy'Jx^<r)X-)]^. S)l.v>{4. m3coh5yi'';^:J'w 

y- V mm.mmt^m\.z^mi> ct a t t^cco 
x\ m<^K-ni^y-Hi. mzmm^'^m.mx 

[0245] m-m. 1 1 lEitO^^f^gStC iixtf . 

^s£«^i&^afcR!ie«^i&^s*-'?>'?-^i'f:fiA^i 

^iii.mi,zmtx. mifcJ:t/m2c7)j±i:ti«ffiffl«0 

X\ CO^3?#^ffiSrlI-5T0S8&^)SLTti^^Sr 
l»±-ri)^i:*^'T#l.. liT^c. miJ^Sm4i0h9yi'' 
A^{4. |5|-«ttMTfflfig$tlTt^l>0-C'. iSitl^ 
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[0246] Wmi 2ie«i<^^«^*CJ:iX{f . - 

[0247] m^m 1 3 jbmmi^m i ? (cie^c^^^if*: 
yyi^x^>(Dx^mm^m^mik^mzmtix 

Mitt IZt *5-C- # , ^ tSM-t hZt tK' # 

[0248] li^ii 1 sm.<o^mwmm.^zxmi. 

^ti&m^izmtx. mit3xx/m2(r>\ii:fjwsmmm 
mzi *)iii:fjmiiii/m\ii:n^m-mm^^& 

x\ ^ffy^mwrn-tm-^xmrnm^Lxi^wmm 
m±.-th^tifit^%h. tit. mTM^Acnv^yi^ 
x^t,i. n-mmMX'm^^fix\^h<^x\ ^nmc 
mts:<^j:^tth<,z. ^^m'cmm.tt£^ . 

iiXX/m2C0hyyi^xi^bm3i5XX/m4</)hyyi^ 

xm. im^mm^^bm.m^m^fibf.zii 

^ix^iv^mzx4^y'hy^^-t^<nx\ 
%m:'h^<'rh^bifix^i>. 
[0249] mim 1 9mi<r>^^m.\,zi:ix\i. n 
-mM-h-ht!:^mim.mA<7^hyy'yxm. ^<r> 

%5iii:x/y^6<r>Vyy'Jx9b^\iii.lf^2<r)^M. 
[02 501 ft^« 2 0 T^Sil^JS 2 4 {:IB«5c7)i|i#<*: 
mii5XX^f^2<Ohyyi^X^<DX:f]m^:^m 

m^mt^mizmmtibbhiz. ^saxtfmAcn 
vyy'jx9cr>K-)}^^wMm^m^mzm,-thx 
o\.zLtz<Dx\ ±M<r)^?j]mi. ^tisma^ffime 
ix-n^i>m:ifi^£<. m^<n9^^y-/x'mwsL^ 

itm.m^m^mzm.-fhLb^zi'^x. leis^fs 



[025 1 ] f«^2 5O!ii0^^tf^Mfc iixl?. ^ 

-mW^<r>Vyyi^X^X'm^LfzZb<.Z^y). mjL 

uwifim^Lx. i&.nxYitx'^hbbUz. mm^x 
^x^i>±. miE^j:tii:nm{iLi)mi^tLhy -yi-mb 

[0252] mm2 6r}m^m9iziimco^w 
mm^zxtm. 1 1 tfMmm 1 8tm<Dm 

0. AND, NAND. OR, NOR, EXOR, EX 

^oRmcommmmmihXoizitzcox. m-mm 
m(7) hyy=jxi?xm^uzz bizxr). rnmrnm^ 
m-ix.i&ax hitx't ibbtiz. mm^x-^x 
miE^j:tii:fjmi{t¥mti^mmm&b-t^zb 

[0253] mm3 otm<^^mwmm.^zi.td,i. ^ 

\^x. ^hi^z.w.scnVyy'Jxi'ix^'vi-y'/-^^ 

hzb\zi^. mi.\f. vy^ xy—vmrniizmm-f 

h:ibii^Xth. 

[0254] 19^3 1 W&<rm.7r^mmm.^ziiix\f. 

if.%m<o^mwm.i'tt5y -y ^EK^ffio x^wm 

[0255] mm3 2imm.7fmmm.^ziitni^ 
i^w^c^^m^m^^tj^ y^-^-mmm->xm^ 
mim.^m^Lfz(r>x\ mm:)i!,-nnmzi.'>x. n 

^i^ojESI^^S^aS-lt o^b ifiX% h . 

[01 ] if%m<r)^mii^m.cr>4 yf^—sfm-mm^ 

[02 ] m yj-^-^mmm 2w^?i.^h^x 
mm • %mm<nim<^'&-^\i:i:h-th^yf<'-9mi 

[03] m2<r)^y^^-9mwr)i^y7f^}i'^^tm. 

[04] m3\>Z7TCf^ yf<~~9n^i^yif^)V^:3'm: 

mLxmm\.tzm.^:^-fm. 

[05] mA<7)3m<r)^yj<~9mn^m.mz-imLx 

{me'[m2<r)^yj^—^mi^Lfzmwmmi 
[07] m2<7)^yf^-mm^Ltzm'^imm^ 
[08] m2ff)^ yj^-mm^Lfzmmm^^ 
[09] m2<r)^ yf^-mm^Lfzm^mwmi 

[010] 02tc:^-rPah7>->''X^'O-f yA-r^E 

m^m.Yyy'Jx-sfX'm^i,tz^(rimnm, 
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[HI 1] 02c7)^>'A'-:?(lISSi:y\'AD>''-x^'IlISSi: 

[HI 2] m y/'i-m^x:hm^ttiim 

[01 5] 01 0(0^ y^<-^mm^muzm^m^ 
[016101 oco^y/^-i^mi^muMm^ 

[01 7] 0lcOS*lHlKSr«;^^fc-t!-CT-^^~B# 
[0183 mi7l,Z7r:ty-/^m^C0'>y^^fl'i:^t 

0. 

[019 3 y-/i-mi:mf^^^cmcoAtiifim^<7)i^ 

[02 03 PSlhyy'Jx^iW.'otimi7<^y-yi-\S 

y^^-^'mma-^^zmmuzmm. 

[02 13 NMhyy^J^^^firm^Xy^yi-m^m^ 

ix^ y^^-mmmm^izmmtfzm^m. 
m2 2}mi(om^mtpmy'yy'j:^is^tim^ 
■^h-^txmmt ^(^m^^i-trymmmm 
0, 

[02 3] m2 2cr)Tyvm^(^i^yt'fu^^jki-m, 

[02 4] 02 3<7)ryFlH]mcfc(tl.#A^)A-:J'-y 
*5:S^-r0, 

[02 5] m2 2l,Z7iktPmhyyi^X^i)>^^j:i,7y 

[02 6 3 02 2 tS^t PS h 5 y x';^ :$'*»^>^-S 7 V 
KIIIS|c^SiJc7)^^ff^^JS:^^t[HlSI0, 

[02 7 3 nmhyyi^xi^Tm^^tLtiTym^(7) 

[HIS&0. 

[02 8 3 NMh^yv'X^-Cflt^^tD^rOR • NOR 

[02 9] 02 BOOR ■ N0R[l]K<7)>'y--J<;l'Sr^-r 

0. 

[03 0] NSh^yi-'XrJ'TlfBK^^iiy'^EXOR • E 
[03 1 ] 03O<7)EXOR • EXN0R|llSS<7)i/y^C 

;i^$^5^-r0. 

[03 2 ] jSsS^blESr^-rS h7-f 

-«^0ij^*-r0. 

[03 3 3 03 2«0 h ^'f ;^r- hOISOxy.l^/l/SrS^ 
■f0, 

[ 0 3 4 ] 0 3 3 C7) h 5 ^ ^ T- h [allS^A:'? $ fx 5 
a. bi02oiOA:»Jfl^i:C:ntacfV^-C±fiS;Stl«.3c 



[03 5] 03 2iOh7-fXT-Ml«SS:^^jeU^fiili7) 

[03 6] *l|]5feJg.«t^S®!S)|lIK-flsSTFT-L 
CDc7)ilBS^^0, 

[03 7] 03 6t^-rHlx^yh-7^>N'5ra2|s:|gS8t 

b7'fXr-MH]SStT'ffi«Ucg|5^IsIS&0. 
[03 8] 01 9^^(mnmi^-t94 ^yy^h^ 

-^, 

[03 9] 03 6l35^-ry-hH9>fA'5:S*|lI||tP 

mhyyi^x^t^i^^j::s>y y^mmb. TyvmBit. 
■i y^<-^^mtxm^uzmmm. 

[04 0 3 03 8#g|5<Ofi-^«Jg?:S^-t:?-f 5 V/^A' 
[04 1 ] ffllia>f WN'-;5'lHlSSc7)fl|,g|r^t0. 

[04 2 ] mitmm^ y^-<-^^mm^m, 
[04 3 ] 04 2comt:m^^h^txm^it:i!^.itm 
m y^^-mm^s-tm. 
[04 4] mA3<^m^^t,zm^^U(r>mw^^^ 

1 1 

12, 13. 14 PmVyyiyX^ 

15 n^ry-lf 

2 1,31,41 WN'-^EIK 

2 2. 2 3 ^ yyN'-^'S^HIK 

5 1 7>/^lHl8S 

5 2. 5 3 ^yf^-^m^wit 

5 5. 56, 5 7 'm^mn 

6 1 ^^yf-lHlSI 

6 2 HOIS 

64 OR-NOR|IIfi& 

65 EXOR • EXNORHIIS 

7 1,81 h^'fXT-MHlK 
7 2, 7 3 

9 1 lEilllSS-^TFT-L 

CD 

9 2 Xf^^ffifi^ 
9 3 

9 4 y-hH7-^>'^' 
9 5 YVAy¥yAf<> 

1 0 1, 1 0 2, 1 03 7>y^lIlSS 

111. 112 ryb'HIK 

12 1. 122 y-vi-Wk 

13 1. 132 7>xf-lHlK 
141. 142 h5-fXx-MIII?S 
151. 152. 153 y-/^mi 

16 1, 16 2 NORESS 

17 1, 172 -fyA'-^J'SK 
181. 182 'fyA'-^EK 
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19 1, 192 
2 1 0 



2 2 0. 2 30 ^y^^-^m^mm 
310. 320. 330 rynniffi 



mi] 



im2] 



Vd d 




GND 



GND 



IN I.N OUT 

0 1 1 

1 0 0 




IN>- 



21 



IN 1 N OUT OUT 
Oil 0 

too 1 



•OUT 
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[012] [015] 
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[01 9] 



[020] 



20vr 



fo) 



CV- 



(b) 



OVT 



ov- 



I 



7, 



5 X 



XJUZETI 

rznit 



3: 



DClk 

-as 

-IN 
OUT 



UN) I 
(IN) I 



Q21 



Q22 



L 
(elk) 



Cc I k) 



1 Q23 



Q24 



21 



5L 



-^r*- 0(0170 



[02 1] 



[02 2] 




(IN) I 

Q2 2' 

CIN) 1 ?-i f r 



aovi 



ov 



Cb) 



OV- 



[024] 



rzTzi 



miizi 



-b 

-NANO 
-AND 




Vdd 



a a b b AND NAND 
0 10 1 0 1 
0 110 0 1 
10 0 1 0 1 
10 10 1 0 



[034] 



(a) 
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[025] 



[026] 



3 10 



820 




[124 1] 



a T b F OR NOR 
0 I 0 1 0 1 

0 I L 0 1 0 

1 D 0 1 I 0 
j 0 L D 1 0 




[EI4 2] 



4 

/ 



OUT 



GND 



[ N> 



I N> 



IN IN OUT 
Q 1 1 
1 0 0 



[04 3] 



OUT 




OUT 



GND GND GND 
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[03 0] 



[1132] 




a T b F BXOR BXNOR 
0 10 1 0 1 

0 110 1 0 
10 0 1 1 0 

1 D 1 0 0 1 




Q67 



[ ^ Vdd =^ I vdd 




a a b 'B c 

0 1 0 1 V c 

0 1 1 0 V c 

1 D 0 1 V L 
1 0 ] 0 Vk 



[035] 




XSCL, 



XD_ 

IMTA-. 
13STA- 

OP- 



YSCL- 



YSCL- 
YD- 



[03 6] 



9 2 



V J 

/ 



Drain Dr i ve r 



TFT-LCD 



■7 

9 4 9 3 



8 5 
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[037] [039] 




to Drain Line 



XSCL 



XD 



[038] 

n_j^...rLJi. 



OP 



'■"Hy 



WF 



On 



I 



I 



rL 



-c 



•Vh 
-Vc 



n=l, 3"- 
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[@4 0] 



[@4 4] 



YSCL 



YSCL L 



YD- 



YD 



Gl 



G2 



U 

nr. il It- 

n 



0 I 
02 



)2 
OUT 



OUT fl_ 



Vdd 



-GND 
— Vdd 



GND 

Vdd 



— GND 

— Vdd 



-GND 



[^ttiB]¥JS8^6^2 1B 

imiEnmw^^] mm 

mien 1 axi/m 2cr>h yyi^x^'cr)ii!,:h^tmmm 

immi^^mtm. ttiiimmii5xx/m2<7)h^ 

■mi-iz^m^tif^ti!,:hVKmmm^t , 

iMi§ LT^ 0 , mMiii:hm&mimmzx 'omiimii 



mm.mm^^^^mfzmR^m^f^mizx:h 
m^mm § titimtsm i)ii:um2cohyyi^xi^tm 

z<7)m3<^hyyi^x^niii:hi^bwim^it3XX/m2 

(7)hy y'Jxi?coiii:hmzmm$titimm^mt . 

imms 1 n^itt:iimm2^(7)mi,zt3\,^ 
X. m^i}5Xx/m2coh^y=JxmpmThiz 

[m^4]msmssSM<^mmzi3\,^x. frienm 

hyy=JX:S'ff)X:hmi. roiaR«6fi-^*&*gt^ 

im^m5]mi^m3Mm<^mzt5\^x, m?^2(7) 
hyyjxi^coxtimi, mBSKmrn^mikm^zmm 
^fix^^i z b t:mkbt?>mmw, 
imsme ] msm3tmcomi,zi5\,^x . mtim3cr> 
hyyi^x^^<7)ir'~hii. frlBHiKft-ttt*&m:«Sg 
^tiX^^hZbt:mibi-imi>i^m. 

] m^itfzim^mtmcomizi5\,^ 
X. mimiiiXx/m2(r)Vyyi^xmNmTi)i,z 
b^mLbti^mi^mm. 
im^a^i m^imtffi^m^zm^x . mmi<r> 

Yyyi^x ^(nx-y^mt . m%mwM.mmmmMi 
'mf\x\^hzb^mw.b^h^Mmm.. 
\mim9\mm.i%m<r>wmii\^x. mm2(n 
vyyi^x^coxMi. mmmm^1^&m^zm 
m^tix\<^^zbmmb'r^¥^m^mm. 
[m^mi 0] m^m7Mm<mmizm^x . mims 
(n Y yyvx-9<r>'f- Ht. mimMm'm^mz 
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[mm 1 1 xmiz^mmxti^tLh. -mm. 

filEIg 2i5lx/m<^V'7y=J:^9<r>y~Y\izW^^ix 

miem 1 *3 i 2 CO h 7 y CO fii :t) s t HutesiE 

[ff^ni 2] is^^i itm<7)mizi3\^x. 
mmMm^i^mizx:fjt^mm^tu-^. m^i 

::cr)m5<7)h'^yi^x9<otiifimmimii5Xx/m2 

CO b 5 yi^:^i$'ff)tiitmz^m^tif^m i (OS^St^Bt 

mi^mmm^mmzxts^<m^tit:. mtim 

17bm.m4ff>hyy'JX9tm~mm(7)m6</)hyy 
Z(7ime(r)hyyi^Xi>(7)liiij^kmim3iiXV^m4 

CO b 9 yi^xi^^iamizmm^titzt^ 2 mm^mk 

^^ts^kmwLki-t^mt^mm. 

msm 1 3 ] mm 1 1 ^ ^vrtiis^Ji 1 2mt<^m 

tfci^-C. HuEl^lJ!;MSl4c7)h7yvX^{iPSTS> 

m^mi4 ] mm stmrnmizh^^^x . mmm 

2C0 hyy'Jx9coX:fjmiimiRm^^^mzm 

i^^tix\^i>zki:mLki-i>^imm. 

1 CO h 5 y i/'x i!'coA:']Je{iB?feR!|gffi^*&^StS^ 
4 CO h 5 y i/'x ^'coA:']«{imne^^R!lSfi-^«#&^Si: 



3 CO h 7 y i^';^ :J'coA^lS{4fFiy NRteffl-f-ttJ^^gt: 

commxx/f^scoy-yy'Jxi'k. 
yy'jx^k n-mmmT)^ 2 is i tfm4 <o h 9 y i^'^c 
mie^ 1 ctt^m 2 CO h yy'jx9(7)ii!,:hmzmm^ti 
miem3 j:txii4 CO h yy=jx9(niii:fjmzim^ 
mk. 

fzimmm^m^^^mk. 

mim 2}ixr/m3<7)hyy'Jx9<oy-h izw^ $ ti 
fzmm^m^Bk. 

fiiem it3xx/m2<7) v yy'jx9(7)iii:tji&ktmm 
mmmtf^mk <Dmizm^^tifcf^ 1 ffiummEmm 

mk. 

mOm 3iiXlfm4<7)Vyy'Jx9a)^^^k frf aRsg 

^^m^m (r)Uzm,^ixrz% 2 <?)ai^)i8Effl«iii 

[it^JS 1 9 ] il5t<« 1 sietttco^BflCfci^t. 
fflEm 1 coaj:»3mE«iiSl2lSS{4, 

itfie^^R!Rfi-^*&#atA:ftS*<^^$ii;t. mm 
ims^4ff)Vyy'jx9 kn-mmm^t^5(r>hyy 

Vx9k. 

Z(r>w.b<riyyyi^x9(r)Xh^kmm\iiXxfW.2 
<nvy yvx9(r>^-hm;zWk^iit:^ 1 co^A^s^ 

friem2coai:»^«EifiiiiiK(i, 

miwM.mm^^mzx-hmfm.'^ixiz. mm\ 

jb^4<D hy yjx^k isi-^mscone CO h y yj 

X9k. 

c; come CO h 9 yj^'x ^coa5:»jj|li: totems tJJ:txm4 
<r)Vy y=Jx9(ri\i!,^mzmm^tifz^2<r>^M.^m 

tts:Lki:mmk-th^wm., 

[i»^2 0 ] mm. 1 8 ^;ti4iis« 1 9 m,<r>wn 

tcfcv^T. frieiii:p>sm4coh7y>'':^^(4NmT'fc 

[M*«2 1 ] w*fl2oiEm<7)^BHtcfcv^T. miem 
1 CO h 5 y 'Jx9<r)X■^mimmmm^m^^mz 
m.^ixx^^hzk^m.k-^h^m^m. 
mim2 2 ] mim2 oim(r>%mzi5\^x. mtm 
3<nYyyi/x9 (DXi^mmmLmmm^^-'mz^ 
mixx\^hzk-kmmk '^h^m'^mm.. 
mm2 3 ] mm.2o%mr>w%zii\^x. imm 
2<r)hyyi^x ^coxmmmmmm^mmiz 
mmtix\^izk^:mik-th^m&. 
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[mm2 4]m^m2 0sim(Dmi>zii^^x. mum 
m-m2 5 ] n-m i itt^mm i swmwn 

t: . BiriEis 1 Tim.m4 (oh^yi^x^t m-'mvmcT)^ 

B,(r)Yvy'Jx^>i. 

imtmi 6 ] m^m i ittdtm^m i sssmcnm 

hy yi^xyx-m^wcmmmmmifzz t mm 

mmmA n d t y^aw an d m^-ttiz t mwLt 
iimm28] m^m2 6mmmmi>zt3\,^x. mm^ 

msm2 9]msm2 6immm^zi5\^x, mm 

[i»^«3 0 ] 1 1 tfdm^m 1 atmcDm 

BifiEU 1 BM^4 CO h 9 y i/'X ^ t 9 O 

¥aoii'-^<i:t>-Jrti. mim9c7)hyy'Jxi?coy 

-hizmm^ixx\<^izb^:mibthmii^s, 

mistsmmmmmx'h^x . 
Ami>zmm.i)^Kij^ti?>. -m-^(^m(ohyy 
xmizi&mm^xii^tii. mmicohyyjx^ 

t n-mnM<r)^ 2<0Vyy=Jx9t. 

mi^ 1 iii:lfm2cr>Vyyi^x9<D^i]mzim^ti 

msim i<r>Vyy=Jx9(r>y-v \>z^m § tifzimmi 

ml 2<D\'yy-Jx 9(r>V- Y \,zmL-^fifi.WM!m 

mm^^^t<m. ^tz\tmm\^i.if%2<r>Yy 

i^f}Hzm^iitztii:hmEmR\sim ^MmiX^j: 
•9. 



immmi^mizxmtmmivfimfs^ i ax 

T/W.2(r)Vyy'Jx9b R-^mScO^ 3<nVyy'JX 
9b. :.<nW.3(^Vyyi/X9(n'ii,-)]'^bim%\iiX 
X/m2cr>hy y=JX9ff)tii1imzmm^tltz^i^&b 

ittsz b i:mbi-immms. 

imsm 2 ] tmxm:.(,zmi^^tLfz^tLmiimm 
^ixfzmm<r)^ y^'^-mm^tsmTrmim.x'h'^ 

X. 

mB^^ yf^-mmi. 

Vx9b. 

xnmzmm^xij^tih. mm^\ff)Vyyi^x9 

b n-mmM<r>w. 2ff>vyy'Jx9b. 

mism 1 ilXII 2 CO h 9 y'Jx9cr>\i;inmzmm^ix 

tzm^b. 

friesi icnvy yi^x 9<nf- b \izm.^Mtmsm 
Hiiiem 2cnYyy'jx ^nf- Y \,zm.'^i\.tzmm 

■m3^\i^m%2(r>YyyVx9<rm]^bmi^ 

m^'m^n.b(m. t.fz\tmm\m.ifw.2(nYy 
yvx9(n^-mbmLimm,^m^^^b(m(n\^ 
Wi-\zwkWz%-n'^mmkb ^mm\.xt£ 

ii^m.mmk^m.x-h^i)mmivtzmm. i ax 
r/m2ff)hyy=jx9b isi-^mscosgs co hyyjx 
9b. z<Dm3<7)hyyi^x9(Diiiijmbmimiisx 
x/m2cr,hyyi^x9coiiim^ztm^tit:^m^mb 

i:^ttZbimLbtmif^m}m.. 
[0001] 

ztim^'^tzmmmmmi. mmui. mtmm 
mmmc^ h y yjx 9i}^t:,^j:i>^i^miii.x/zfi 
m\^fzm^mmmzmth, 

[0002] 

im^<nwi^^ m:. mm, m^mmm.^j:}£<^Yy 

^)-smi^^W^Vyy'Jx9 (TFT: Thin Film Iran 
sistor) Xm^-th^^\t. fflSJiCMOS (ffllfS) 

mttim\^htix\^h. ^cocMosmsni. mmm 
:hx'h'>x. mfj:^-hmhtihzb-^j:}£m\j^m 

0, fu<m^-^i^tix\^h, 

[0003] 114 OM . C MO S y^-:? IHSScOlf ^ 

ii^tmx'hh, mAo\ iz^-txo{z. cMositi. 

PUOS2bnuOS3ff)~W^cr)Vyy'yX9^mz 
tTfflV^TV^S, CICOCMOS Hi. in{X-)i)f^ 

^ 0 ^ <r>bt\,zpuos2myLxnm^h rij 
OUT ^tih. ti^. x-yiif' r 1 J (r>b%\t. 



(32) 



!^l3¥9-246936 



:h^tii,. zcoioiz. CMOS>f y^^'-^'|lIf8{4. A 

[0004] tfz. ZjXtliWnz. PMOSi,L<{4N 

M o s cov hyy=^:x.^^m^-^x^ yy<- 

[0005] ±iBfi!*«aiT-{4, ^ y^'^-mi^^mizh 

S§^^^J5K-ri.Ji^t CMO S^i^^mhiiX^^t:, 
[0006] 

a ^ts!*c7)i|£^f^^a(;s> o T (4 . 114 0 {c^-r c m o 

S 1 T&^PMO S 2 i: NMO S 3<7)ZS«Oh ^y^-'A^- 
*»^.lifiit§n-cv^|,^>:i6. CMOSSrS^jt-r&ISt;:. P 

[ 0 0 0 7 ] ^mw^'f-^r^mM^hm 

[00 08] ^ZX\ ±feL7tCMOSS-fi6t>-r(CPM 

o s i L < {4 N M o s (7) V ^•fn*^-:^r<50 N 7 y v;?. ^ 5r 

HIKi^ffitiititJK h Ltz^ , h 7 y fc t?tfiSt 

^(ii;cTV^S. dOh^yi-'X^Ji:. PMOStL<{4 
NMOScOV->-fix*^-*5:<5-5Tl'>I.Jtii6, 

htzit). nmmtx'tti:<^j:h}L. mmmm^^fzm 

[0 0 0 9] 124 U4. PM0S^2fflffi^r 

^L;tiEit*j^-< yj-^—^mm i^<tmx'h o . a£ 

2.(4. l41i^ilik$}g-fy^N'-;?|lI»7<0i»f^ef{cfc 

[0010] 114 l feJ:t/ ^42 (c^-rJ: ^ *lt^ 
yj^—5'\s\mt<zwuzx-^^fihx-)} {in) b 

m,K-n ( ~ I N ) <^ma*5Vdd t i^y^y YWSLx-h 

o-ct. oiai:>j (0 1) fcSiso itii:ti ("oi ) {,z 
^j:hb. y^^yYm.X^h-fMz±.WL. tti. 0 
2^-)] (0 2) tm,02^1l (~0 2) {^^rSt. 



7'!7yHmfiiO$^.{;±#L, ai^W^rai^l (OU 
T) (~OUT) •Ct4P-L"01/*«^7'»' 

[00 1 1 1 c:<oj:3ic. PMOsco;^i-ecMosiiiss 

«(aVGND *i±#-rSA^\ NMOSi7);?iT'CMOSIlIS§ 

m^Lfzm^\.zii^ «jim{iVdd*iNM0S(7)L§i^ 

[O012]o^'3, CMOS[lIgSSrPMOSSJt{4N 

Yyy'yX9a)--f:(D?f.X'm^-fht. hyy'JX9<^ 

izbimui. m<7)mmt(r>mmi>yf^mb^j:i. 

[00 13] ^ZX\ *^BJ(4, 

^>^l.'f y>'N'-^'l2lS55:PMt/iJ4NMcOV^-riXJ&>-^r 

/7'>yHm{2VGND tfzHmWMiiLVM^^m 

fziirmhzb^j:<iii:hthz btK't imi^mm 

Zbirmbt^. 
[00 14] 

mmmmi'i>fzi^(7)^m msmtmc^^i^m 
vyyjxi^b, xm^zm.&tlix:t}^^^t. mm 

lcr>hyy'yx9b n-mmM<^^2(r) h y y-Jx^ 
b. m^\ii^-i^%2<nYyy'yx^<r>'is:,-hm,zWk 
'^Mz^-hmi.b . mm, i o h ^ yvx^cny- v \,z 
m.wzi'^m.mmikmkb . ■mm2<r)Vyyi; 
x^a^f-v\zm.wzmm^'m^n.b. luiem 

1 2 CO yyyi^x^<r)^-))^bmmLWm^. 
%^Wb<m. t.ti\tmm\ii^xfW.2<r)V'7y'Jx 

^cotaijm b mmmKm'^m^^fibcDrs(^^^^ti^- 

i^zmm^tifziii:hm&Wm\s\^b . ^mtx^j:>0. m 
bth, 

[00 1 5] -r^;b*>. W.l<r>Vyy=JX^by^2cr>V 

yyjx^ii. ^ti^tLcoy-hizmm^tifznRmii 
^tikmbm.m^m^m<^mm^izi^xx>( 
-y^ymifmhti. mij^m-^^^nm&tfzimm 
miii:ni-mi'Z. tiiijmmnmmmzx*)i&mm^± 

[0016] Lfzi^-^x. 1 tmffy^mims. 
(4, m-mmmcohyyi^x^im-yxmrnuzbLx 
immm^ttk^^bmm^m^m-hitii' 

tiX:fJ^tLm^iz!6tX. 3aiE=5:©m^*Sv^{4ffi« 

mm-ME^^mtit^fzib. z<7)^^i^mt:m^x 
mm^txi>mmm±^tL&. 

[00 171 it:. %\<nYyyVx^bf^2<nvyy 
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coo 18] §^>fc. ^l<r>YyyV'Xdftm2(0Yy 

[0019] m-^m%m<7y^mwmmM. m-mm 
mm,mzi5\^x. mmi&-)]^wmmi. mimi 

mm^mtz\mwMm^mm<.zx-hmim. 
^iitzmiiw. 1 Jo j;y^2 ^ h yy=jx ^ b m-mM 

<^%3(r)Vyy'y7^^t. ZCO^ScOhyyi^X^cDiH 

:h^b m£m 1 *J J:(/m 2 <o h 5 y x;^ i^<7)iii:hmzm 

m^ixtzmmmt. t:^tsXo^zLxhx\>\ 
[0020] ^^r*>*>, mmiii:fjmsMmm^t i 

(^)Vyy'JXi?CDtii:h^bmii6XX/m2(nhyy'JX 

^coinmbmizm&mimmfh hcox-hi . 

[0021] Itzti^-oX. |3|-»^*»4>^rl.lSl ttz 

iim2<^hyy'jx^i±. -e ^^ai^im©*^' l ^ v m^tz 

mib\^d #tt*^'J> Ifzib. m3(r)hyy'JXi? b^ 

m^^bizx^x. ^r-hxhy -^rs 

[0022] mim3mi<^^^mi. mm 1 1 
tz\mim2im<^wm^\yr:^ fnamifej:t^si2 
ff)\-'^y'Jx9\i.pm.X'h'oXi>i.\^. 
[0023] mimAim<^^wm.\i. mtmu 
m(^mn\,zi5\^x . mi?mi<^hyyi^x^cr>xi]is 
mMm.mm'^mtkmizm^iix\>^xi,x\>\ 
[0024] m^m5^mco^^#mwi^i , fi*ii s ie 
mmmzn^^x. mim2<nvy y^jx^cnx))^ 
it. mmMm^m^mzmmtix^^xhiw 
[0025] mm(>wmm\i^\t. w^^se 

a03%HHtfcV^T. mm^3cr)hyyi^X^cr,y-h 

[0026] ■t^j:h-h. mm3nmmmei>zsim 
^Uimma. mi. m2tixx/m3<r>hyy=jx^i: 

Pmbltz'O, mi(Ohyy'Jx^cr>Xt^. m2(r>h 

yy'Jxif<r>xi}^. hh^^\i. W,3ff)Vyy>'x^<r> 
f- \- ^wmm^ik^mzw^th j: a tr t j: 
in 

[0 0 27] Lfzif'>X. mP^X-h^'^f-VM. S 

\,z%wsL^i!mm:x-nth'mw£< . n'm^A s 
m^m^mzmmtizbi^zx-ox . Mm^mmit 
[0028] ii^ii 7 sm<7)^mwmmii. mm i i 



tzimm2§eM(D^mi>zti\^x . mtimiiixx/m2 

cohyy=JX:!^l,itimbtXi,X\'\ 

[0029] mm8im<7)^wmm.ii. mimiM 

mcom^zi5\^X. mim\<nVyy'Jx9<r>x-)]^ 

{±. mznmm^m^^mzmmth i^oiztx^x 
[0030] mm9m,<r)^wmii, mmiii 

m<r)Wn^zi5\\X . m?M2<7)h^y'JX:^c^X-)J^ 

{±. mimmm^^itk^mzi&mth xoiztxi^x 

[003 1 ] 11^311 ommiTimimmii. mmi 
im(7)^mi,zt5\^x . imim3<r>vyyvx^(ny'-v 

[0032] -ttsihh . mm. 7 Timm i o \,z%im 

m2iii.^%3<r)VyyVx^ 
SrNMtt^O, m\(r)Vyy'Jx^(nX-)}^. %2<r> 
hyy=JXi^(^Xljm. m3cr)hyy=JX:!^ 

h mmm^mmizmti j:oizixi> 

[0 0 33] ttzni^x. m<Dxtmy-hii. » 

izmmiiL'^i&m&.ixti-timmK. ?f\^<D^A s 
y^x:-^%^'^mm^x-))'^fiix\ii,wz^. am 
m.m^^^^mzim'th c: t c i ot ^ lan^fsii 

[0034] is^js 1 1 m.(^mmmi. x-fimz 
■m.mx-))-^ix^. -'mnm<n>miiiiifm3<r)V^ 

yjxi'b. x-nmzm&ti^x-)] ^tih . frieii i ^ 
xvm3<r)hyy'jxi?b m-mnmm 2i5Xt/m4 

(Dhyyjxi'b. msd3^1iiXV'm2cohyy>'X:? 
<7)tiimi>z^$tit:iiii}^nb.mm3i5XX/m4 
(7)hyy'Jxi?(Dli!,:hmzmmii. mtittifjmiblt 

m&mm^itii:hi-imiiitimb, mmmmx 

x/m^4 (r>Vyy'Jxy<r>y~Y iifz1)WM 

mm^m. m.%2iixifm3<n\''yyi^x^<r> 

Y-v\>zm.Wz'm.m'm^n.b, friemifcj; 

i^%2(nYyyi/x^(r,)is^-h^b frf BKISffi-tffiJ^^S 

b<m\zm.wz%\o^^-h%smmb. Buian 
3ii}[.if%4<r>y yyi^x^tn^-mbmrniMm 
m^n.b(m\zm,wzm2<n-ii£,m&w!kmi 

b. %:mx.fzZb-k^m.b^h. 
[0035] f^rfc*>. m\^i.^%3(nVyyVX^ 
(nx-hmz-mm^X-h^tv. m2iiXz/m4(7)hyy 
=jxscDX:hmzi&mm:/)<x:h^ti. miaxwrnAcT) 
h yyi^xi?cr>y- h mm.m^m^m^mm 
ix. m2t3xx/m3<7)hyy=jx^ff)y-hizmifm^ 
mmi3^mmtix. zix(>comnii^izxy)x^ 
^ymmft-yx, mttmaxt/mtiifimt^f^ 
^mmfziiimiiLiii!,:h^ imz. mitiXi/m2<^ 
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[ 0 0 3 6 ] Lf>: A<o 1 1 im<^^f^mm 
til, 

[0037] tfc. miJbs.m4cr,h7y=J^^ii.. m 

[0038] $<^tc, ^liiJ;:X/m2<7)hyy=JX:^t 

b mm^m^mt izx-^x. ^ti^-ix^izx a -y 
[0039] itm. 1 2isijo*^«!gs«i. mm. i 
% 1 j&%A cDhyyi^'x^t m-mmmcom dcnvy 

y=Jx^t. z<D$^5<0hyy'Jx:^(0iii:f}i^tmsSm 
ii5X:/m2cr>hyyi^x^ff)tii:fjmzi^m^titim 

mmmm^m^mizxmmm^tifz , miem 

1 Jb^m4cD Yyyi^X-^t (nl-^^OUe CO Yyy 

\?x9b. z<rM(><r)Y'7yVx9<n^-mhmi%3 

iim%4<r>Yyy^Jx^ a)'&-hmz^^^i\f:M 2 co 

[0040] -ftah^. mma^-mmmmt l 
x\t. ^m. mmm^^w,zw,^(r)Vyy^jx^ 

<nxi]m:^m^. ^<r)W.5(nvyyvx^(n)A-h^b 
%\iii.U%2(n\yyVx ^^cnmiim t (Dmizm 1 (7) 

mmmm t . immmi^m^zm ecohyy 

ijmbm3tixv:m4cr>hyy'>'x:^<7)iiiijmt<7)mz 
f^2cr)^m.mt:mmtih(DX'hi. 

[0 04 1] Uzi)<^X. -®mS*>A>^rS^l7bSm 

4<7)Vyy=jx:$'ii. ^(r>iii^mm^ t ^ V m^fsm 

It^^^mLt/^hlfzib. mstiXl/^ecrihyy'Jx 

^ tf^it5Xx/m2<r)^m^^tizj:h . ^^mi 
-vxhy yTi i:mmt?>zbiziy). mm:tti:fjm 

[0042] mm 1 simco^i^mmii. mm i 

mAcoh'^yi^xmPMb Lr^>iv^. 
[0043] fi^Ji 1 4tmco^mi^mm.ii. mm i 
3tm(^^mizt5\^x , mim2<r)V^y=jxi^<7)Xf] 
mmmmm^m^mzm,-th i:o\,zLxhx 



[0044] mm 1 5tm<^mwm.\t. mm i 

3im<ri%m\,zi5K^x . miimi(7)hyyi^x9(DX:h 
mmismm^i^^mzmm'ri xdi,zLxi>x 

[0045] mm 1 6sm<D^mii^m.ii. mm i 

3im<7)^miz}5\yx . mim4(Dhyy'jx^(DX:fj 
mimmmm^mi^mizmmth xo^zixi^x 

[0046] mtm 1 7im<r>¥^mmmii.. mmi 

3sm<7)^mzi5ux , mi^3<r)Vyy=yx^<r>x-h 

mmimmmm^^m.zw^'^h j: a lt t i 

[0047] -ttihh , If *JI 1 3 fimim 1 7 (CiE 

m^^^m.\i. minm^6c7)hyyi^xyipm 
bitz'o. mhxv^m2<nvyy'jx^><;ix-nm^ 

Wmmk^Wc!izmm,-fhbbiyl,z^ ^3t5j:t/m4iO 

h yy'jx^<r>x-)i^i:nmmmski^^mmmth 
[0048] uc**oT, ±Mcn^x-nmi. mz^m 

I. ; 1 1 J: o 

X . mormitti z b ifix't . mm.:h mmti 

[0049] if^^si 8%mm-m^m.\t. x-nmz 
-Mm^Lifix^^tih. -mwmmi5i.x/^3ff)Vy 
yjxjfb. xmizimmx:f}^tii. tinsmia 

xv^w.3ff)Vyy'jxsb n-m-m.(^'m 2 i5X^m4 

(DYyyJx^b. mt^li5i:lfW.2<DYyyi^x^ 

<^)^-f]mzmn^ixtzm.\i!>-)]^fkb. imi'm3iii.v 
m<r>vyy'jx-!f<r>^-nmzw^^ti. mmMmn 
^Mmw&(r)m^^\i!,i]irh^-)]^^b. mm,i 

mmk^w^b. miim2i5xv^m3cr>hyyi^x^<7) 
y-hizmm^ti^mmmi^^m. mmmx 
r/m2<r) hyy'jxi'cr)iii:fjmbmtmmm^m^ 
WLb (m^zm^^td-zw. 1 (^\i!,-))nsmm^b , miE 
%3tixx/^4(nvyy'jxj^ff>^iimbmt^m,m^^ 
ffM^zmm^Kfzw. 2 <?)aj:»3ii£E««iiiK 
b. mttzzb^mw.b^h, 

[0050] ■t^ip*>. miiiXi/m3<r)hyy=Jx^ 
(r)X:f]mzmm&.ii^X:h$ti. f^2isJ;:t/m(0hyy 

'jxis^<DXijm^zimm<x:h^ti. mii5xx/m4<7) 
h y yvx^<nf- y \zii^wMm^m^^mfWk^ 
ti. ^2iiX.x^m3<r>Vyy'JX'?(r>y-v{,zwMM^^ 

m^mwst^fix. zfihcomm^^i. *)x^ y 

^ym^i'^'>x. \i!,-h^n.i5i:ifm.\i!,-h^n.i)-^h 
-S'miLtfMimR^\i:,-)}th^i,z. mifcj;t/m2co 
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[0051] Lfe*<o-c. li^i ammco^mi^m. 

10 0 5 2] ttz. mi7bmm4C0hyyi^X^{±. H 

[00 533 $^>tc. ^iioi:x/w.2<r>hyy=Jx-Sfb 

h.m.m^m^mti^zi.'.x . ^m'ixmj<zx^ -v 
i-y'/^^i>ti}^. ')-'^nMi'j'^^j:<^hzti}^X't 

[00 54] is^js 1 9m,(o^mwmii. wsfl i 
sm.<r>w^\,zi5\^x . miiw. 1 <r)\i!,-^m.m'mn 
\i. m%mm.m^m^^mzxfimmm,^ixfz. m 

Sim 1 'pm^A<r)V7y'JX'S'bm-m'^<n^5<r)V 

mi5i:X/^2(r)Vvy'Jx^(r)\^Mz^m.^h.fzm 
im&^m:'^^. MlB|g2oaj:'3«jEMmiflIS8{i. 

mm 4(7)hyyi^x^k m-mmm<7)m 6<7)hyy=j 

X^t. Z(Dm6<7)hyy'JX^'cr>tii:h^twiiim3i3 

xx/m4co}-^y'jx^<7)tii:hmzmm^titim2<7)m 

[00 55] t =5r^^- Mwmmtinmim^t b 
xu. mtii. immm^.i^^mizm5<r)y'yy'jx 

^<r>X:f]mi:mt^t. ^comscohyy-Jx^eotaiit^ 

tmii5iX/fH2<7)hyy'JX:^cr,iii:hl&t<7)^l,z^l 

(Dmmmm i . m^m^^^^mi^zm 6<r>hyy 

i^X:S'(DX:fjmi:mi. ^(Dmecohyyi^Xi^coiii 

ijf^bm3tiix/m4ff)hyyi^xi'(otii:fjmtcomz 

[00 56] Lfzifi->x. n-mmij^h^strnm. 
^A(nvyy=Jxni. ^(r>^^n.mfi L ^ v^ft^jj-Jt'tt 

mb^^om&ifihhfz>^. m5}iXX/m6cr>hyy'J 

xi?bmiiixr/m2<7)^M.mbizxi. ^^mi 

[0057] msm2 oumcD^mi^mmii. m^m i 
8tfz amsm 1 9 im<7)^miz}5\, \x . mssm i 

f^4cOY'yy=JX:?l,ihimb L-Tt J:v\ 

[00583 m^m 2 1 sSMffi^^immii. mtm 2 

Osm(r)^mi>zn\>^x . mm^Koy-^y'Jx^cox:^ 
mmmmmm^m^mzmmth xoiztxi^x 



[0059] mm2 2tm(r>i¥^mi^mmii. m^m2 

OiBKco^BStcfcv^t. msmSffihyy'Jx^ffyXiJ 

[0060] m^m2 3um<^mfi!^mmii. mim2 
oimff)mi,z)5\.^x. mm2(ohyyi^x^(ox:h 
mimmmmmi^mizmmi> iioiztxhx 

[006 1 ] mm24sm(^^mw.mmi±. m^m2 
oim<^^mzis\>'^x . m^4<nvyy'jx9<7)x-n 

[00623 -r=5rt)^. mm2 o7^st*«2 4{:ia 
m^^mwmmii. w,i'Pismeff)h^y'Jx-^^iim 

bLfz'O. miiiXX/m2c7)Y-yyi^Xi'<7)Xi]mi^^ 

mm^i^^mmm'ti bbuz^ m3}ixum4 
<r> y yy'jx9(r>x-hm:m!mmk^Wizwm-h 

[0063] Uzif->X. ±IEcD#A^3a{i. ^t^iSS 

'su^mm:x-h'^h'mm< . msc^^^ s^/t- 
m^m.'^mMm^m^mi\.zm:fh:i b t j: o 

T . SB^^fSS^C-ri. c: b tf'X% . Wm.-)^ ^ffijS-fl. 
^bifX^h, 

[00643 19^2 5%m<rmmm},t. mm. 1 

1 t.tz\mm.i mzmmmzawx. wmwMx 

ijmb mBmiJ^bcom^zmMi^tirc. mSSm 1 Jb 

9 b . imm^x-h^^b miwMX-y]^^b(rmm 
m^ixtz. miimijbmm4cr>hyy'jx9 bm-mm 

m.<^^s<^Vyy'Jx^b. ^mthi.o\izLXhii 

[0065] -ftihh . mm. 1 1 ttz\mim i ate 
mff)^wmm.i,zii\^x , imm.x^^mb\i!,:h^wi.b 
m\,zmicovyy'jxi>^^ msX-n^^^bm.^-f) 

^^b<mf,zms<r)V'7y'Jx9i:mnz^b<.zj:*) . 

y-vi-mifm^^tih, 

[006 6] L/t*>'^T. n~W^<r)Vyy'JX^X 
WiLWik htihyy^m^b-rt^bifiX'th. 

[0067] mm2 6ieii^ii#^a{i. mm i 
ittz\mmisw&com^\,zii\^x. mmmm: 

a«i . mii'm 1 j^Mi^ 4 <7) h 7 > i^'x t iai-^fl:S(7) 
m.(DVyyi^xjfX'm^^ixtzfmmmmsLhi. o 

[00683 if^2 iws.m-m^mi. mm2 
etmcomzuK^x . mmmmmiiAND^fziiN 

AND^m-^tsXolzLXhJ:\<\ 

[00693 mm 2 8im<r>^m»mmii . mm 2 



\ 
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[0070] if*3S2 nmc^mimma. m^mi 

[00711 f =5:;fo*>. 6T]^mm2 9 izm 

m^mmma . msm 1 1 Jbsmnim 2 4 ^^^^ 
Mztm(7)mi^miz}5\,^x . m-mwMcomm<D h 

vy-yX^\,Z)s.^ . AND. NAND. OR. NOR. 

ExoR. ^Y.wc>Ym<rmmm^^7Lh^o\,z\.x 
[0072] . n-MmL(n V^yyX^X 

m.\.ftz.t\,zx^. w^wmm-vx. ^^xv 
w&tmhiihmnn^t^h^ttf^xth. 

[0073] lt««3 Oi2i!c7)i|i^«!^g{i;. if^^Sl 

1 Mmmi 2,^<mmz^\-^x , MiB^f^c^i 

Si. luieill71;Mlg4i0h7yi-'x^t|S|-^«S<0 

^cr>y-h^zmmim:ol,zlxt^\>\ 
[0074] i-^j:h-h, mmm 1 1 i-tzumiiim 1 sib 

tt-:^{4. lg9<7)h7y>''X^O^'-htg^i^$flT 
[0075] L/^^^-^r . ^^«:^B<^ai;'j¥S^R!K 

[0076] rn^m 1 IBilcoa^ieKi^Bfi. ffiiiS 

Th-ox. ffiB=s-7 7f-iii8S(4. x:hmzmmmA:h 
«(a*a:'3§iii>. mii^i(Dhyy=jx:^bm-mm 

y'Jx^m-)]^\izmL-^tit:.)i^mmt. lifieUlO 

vyy=jx^<r>y-Y{zim^ixfz4mm.m^m^w^ 

miem20h7yi^';^:5'<7)^-'-hWgigE§ii3tRlK 
m^ftl^^gt. i!ilEmit3J;t/fm2<7)h7y->';?.:5'<o 

t mmmiE^f^^mt t tzmam 1 
i5i:x/m2<Dhyyi^x^cr,iiimtmm¥mm^^ 
ikmt<7)m<r)^^-ftiMzmmiif.iti!,t>ws.mmm^ 

m^mmt fzitimWiH^i^mizxmit^mm 
^ ixfz mtim iiixx/w.2(r>vyy'jx'^t n-mw^ 

<om3cohyy=Jx^t. Zcom3coh^y'JXi^(7)tii 
:hmtmm 1 J:t^m2 o h 7 yjx ^<r)tii:hmz^ 

[0077] t^j:m. mTPmbmm^mmtmm 
y-y'hJEimi.s miffyhyy'jx^coxijmz^mm' 



A^i^ii. m2(7)hyyi^xi?<7)X:hmz{Sim.m^X:h 
$^1. mi)5XX/m2<r>hyy=Jx^(ntii:hmziiiij^ 

m^m^ti. wmm^mmm \<nyyyi;x 
:5'oy-h{c^^$^i. mm'm^m-%2<^vy 
yi^x^(n¥-v\zw^'^i\.. mmx-n^WLtmimk 

comiziii:bmEmmms&mm^ti. ^(otii:nmsMm 

mzms<r>hyyi^xi?ff)xmmm^ti. zms 

(r>Vyy=JX9<D\ii:h^fmd^liiXUm2ff)hyy 

=jx^(7)iiimbcommimmm^iih. 
[0078] uzt/^-yx. ^m<o^mi^m^:^t^y 
yi-m^m-ox^mm&sim^Ltitiib. iHE^: 

[0079] m^ms 2timcommmmmu. mm 

m±lzmfS.^tit:^ii^i^tfiiim^tu:zmmcr>>f yx^- 

mn^-t^^Tmrnrnxh-iX. mt^^yf^—9 
mmt. xMz-mmfix-))^ixh. -^ms^^^i 

(^Yyy~Jx^t. X-m^z^W^ifX-yy § ill. . BulB 
%\<r>V'yyVx^b W'M'm.(r)%2(r> Y 5 yvx^ 
t. mt^\iiixf%2(r>yyyvx^<n^-hmz'm, 
^iifz^-h^n-b. im^\<r>Yyy'Jx^(r>f-v\iz 

wk'^ixsztwM.mm^^n.b . miem 2(r>vyyi? 
x^(r>'r-v\zm.'^t\tzmmmi^nb. 

\iimW.2(r)Yyyi;x^(r)^-y]^hmi.mm<^. 
wm.h<rM. t.fz\i^m\iim^2(nvyy\^x 

i,zmm^tifziii:hm&mmmt ^^fiiL-c^ o . friE 
iii:hwmmmmi. m^mm^^mmttzmR 
^ii^m^$kizxtimmm^iirzmm 1 ts^v^m 
2<r)Yyyyx^tn-'m-^<^W,3<r)Vyy'Jx^ 
t. :im3(^Vyyz^x^<T)^-n^tmi^\mif 

m 2 o h 7 y'Jx^<r)\^i]mzm.^ixfz^m.^WLh ?r 

[0080] -^ript*. mmmtkmm-hum^ 

tifzWkco^ y)<>-^mm\t. mi<r)Vyy'Jx9<^x 
ii^zmmm^x-yj^ti. m2(Dhyy'jxi'(oxijm 

y'jx^commizmm^ti. immm^mmm 
ic^hyy=jx9<7)y~h^zmm^ti, mm^ik^ 

mk^^t<r>\yftit-(n'^\>z\is^t^nKwmm'^w^^ 
n. ^(^^■yymsLmm.mmi.. Rwmm^^^t.fz\i 
mM.mm^^mzw.3<n v y y'jx^<7)xtimm 
m^ti, z(7)m3(ohyyi^x^<7)tiiijmtmmmi}3 
xr/m2<r,h^ y'jxi'<7)tiii]mt<miz^M.^mm 

[0081] Ltzif-^x. ^%m(n^i/mm.i^ts>{ 



